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FINAL  CONCEPT  DESIGN  SUMMARY 


The  challenge  of  the  CAMDS  Metal  Parts  Furnace  concept  design  study 
included  finding  solutions  to  a number  of  difficult  problems.  The 
primary  requirement  is  to  design  a thermal  detoxification  system  to 
achieve  certification  of  the  effluents  which  include  flue  gases,  scrap 
metal  parts  and  inorganic  salt  products.  The  detoxification  operations 
must  be  performed  in  a total  containment  environment  with  adaptability 
for  the  variety  of  items  and  chemical  agents  specified  for  demilitariza- 
tion in  the  CAMDS  Facility.  Flue  gas  emission  control  is  of  great  impor- 
tance and  must  meet  the  strictest  regulations  of  the  Army  Environmental 
Health  Agency  as  well  as  the  Environmental  Protection  Agency.  The  total 
operation  is  to  be  highly  mechanized  and  remotely  controlled  to  conform 
with  the  most  up  to  date  human  factors  requirements. 

The  Metal  Parts  Furnace  final  concept  design  for  the  CAMDS  Demil  Facility 
features  a single  continuous  processing  furnace,  separate  fume  burners 
for  destruction  of  toxic  vapors  and  an  air  pollution  control  system  for 
treatment  of  the  exhaust  gases.  The  furnace  is  designed  to  process  both 
filled  or  drained  munitions  and  bulk  items  with  a vestibule  for  ventilated 
punching  of  the  bulk  items  a controlled  volatilization  chamber  and  a 
final  burn-out  chamber.  This  arrangement  includes  the  necessary  material 
handling  equipment  to  suit  the  variety  of  munitions  scheduled  for  processing 
included  in  the  CAMDS  Design  Specification. 

Physical  arrangement  of  the  entire  Metal  Parts  System  is  shown  graphically 
on  the  three  (3)  General  Arrangement  Drawings,  sheets  L-27,  L-28  and  L-37. 
The  overall  arrangement  of  the  equipment  is  shown  schematically  on  the 
General  Process  Schematic  Drawing,  sheet  L-20.  Reduced  size  versions  of 
these  drawings  are  included  as  a part  of  this  design  sunmary  report.  Full 
size  prints  are  included  with  the  Final  Concept  Design  Drawing  Package, 
data  item  A003 . 

A rather  complicated  material  handling  problem  is  simplified  using  a 
modularized  work  tray  which  serves  as  a common  carrier  for  bulk  items, 
projectiles,  and  scrap  parts.  The  work  tray  is  built  up  using  four  (4) 
alloy  steel  tray  castings,  each  2'-0  long  x 3'-0  wide  to  make  an  8'-0 
long  x 3'-0  wide  tray.  Sufficient  trays  will  be  provided  to  allow  for  a 
tray  to  serve  each  of  the  work  processing  positions  with  extra  trays  for 
loading,  unloading  and  positioning.  A series  of  simple  fixtures  will  be 
provi  • to  customize  the  system  for  handling  the  variety  of  metal  part 
shapes  specified. 
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Loaded  trays  are  moved  to,  through,  and  away  from  the  furnace  on  roller 
conveyors  and  powered  charge  and  discharge  cars.  The  powered  charge  and 
discharge  cars  accomplish  the  necessary  switching,  transverse  handling 
and  reversing  motions  to  complete  the  tray  handling  circuit.  The  trays 
are  moved  through  the  furnace  on  powered  rollers  as  readily  as  they  are 
moved  outside  of  the  furnace.  Positive  positioning  within  the  furnace 
chambers  is  achieved  through  the  use  of  mechanical  flag  switches  which 
stop  the  work  tray  in  the  exact  position  required  for  a particular  process 
operation. 

The  fixtured  tray  handling  concept  was  selected  because  of  the  adaptability 
required  to  suit  the  variety  of  munition  sizes  and  shapes  and  because  it  is 
especially  well  suited  to  supporting  the  filled  projectiles  with  the  open 
or  burster  well  end  vertically  up.  These  same  trays  are  adapted  to  bulk 
item  processing  using  tray  fixtures.  Burster  wells  from  the  PDR  are 
contained  in  a basket  style  fixture  which  mounts  on  the  same  work  tray. 

For  punching  the  bulk  items,  a twin  punch  arrangement  is  provided  as  an 
integral  part  of  the  furnace  punching  chamber.  This  punching  is  completely 
enclosed,  having  a gas  tight  external  door.  The  punching  operation  takes 
place  within  this  enclosed  chamber.  Special  punch-vent  collars  are  pro- 
vided to  capture  toxic  gases  which  may  escape  when  the  internal  pressure 
of  a bulk  item  container  is  relieved  as  it  is  punched.  Gases  from  the 
punch-vent  collars  are  ducted  directly  to  the  primary  fume  burner  (PFB)  for 
safe  disposal. 

This  Metal  Parts  Furnace  (MPF)  is  unique  in  that  it  can  process  both 
Mustard  filled  projectiles  and  bulk  items!  This  is  accomplished  with  a 
"controlled  evaporation"  technique  with  incineration  of  the  Mustard  vapors 
in  a separate  chamber.  Following  the  "controlled  evaporation"  step,  the 
munitions  move  into  a separate  burn-out  chamber  for  the  thermal  treatment 
required  for  certification.  The  separation  of  the  process  steps  is  depicted 
on  Figure  1,  "Schematic  Diagram".  Drained  GB  and  VX  munitions  are  processed 
using  the  same  equipment. 

Fumes  from  both  the  punching  chamber  and  the  volatilization  chamber  flow 
directly  to  a primary  fume  burner  (PFB)  for  incineration.  Flue  gases 
from  the  PFB  and  the  burn-out  chamber  are  ducted  to  an  auxiliary  fume 
burner  (AFB)  for  final  afterburning  at  a nominal  temperature  of  1600  F. 

The  gaseous  residence  time  in  the  PFB  exhaust  duct  is  0.5  seconds.  An 
additional  0.5  seconds  residence  time  is  provided  downstream  of  the  AFB. 

Flue  products  from  the  fume  burners  are  cooled  by  direct  contact  water 
sprays  in  the  counterflow  quench  chamber.  From  the  quench  chamber,  the 
gases  flow  into  a high  energy  venturi  scrubber  followed  by  a packed  tower 
and  a demister  section.  Motive  power  for  the  gas  flow  circuit  is  provided 
by  an  induced  draft  exhaust  fan.  Gases  leaving  the  fan  rise  vertically 
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through  a stack  equipped  for  continuous  monitoring.  A stack  reheater  is 
included  for  steam  plume  abatement  when  adverse  ambient  conditions  prevail. 

A NaOH  caustic  solution  is  used  as  the  scrubbing  liquid  in  the  venturi 
and  packed  tower.  The  spent  caustic  brine  is  removed  to  a series  of 
certification  holding  tanks.  Following  certification,  the  brine  is 
pumped  to  an  evaporator  for  extraction  of  the  salts.  Conservation  of 
process  water  is  accomplished  by  control  of  gas  temperatures  leaving  the 
vertical  quench  tower  and  by  closed  loop  condensate  return  piping  to  the 
boiler/condensate  receiver  system.  In  addition,  process  particulates  from 
the  double  drum  salt  dryer  knives  are  captured  on  the  dry  side  of  the 
knives  and  vented  to  a dry  type  baghouse  dust  collector. 

Detoxified  scrap  metal  parts  are  removed  from  the  furnace  and  air  cooled 
using  power  convection  in  the  cooling  chambers.  This  cooling  air  is 
exhausted  outside  to  avoid  over  heating  the  enclosure.  After  cooling, 
the  scrap  is  removed  and  the  trays  are  returned  for  reloading.  Large  scrap 
items  are  loaded  into  trucks  using  a remotely  operated  bi-rail  crane  and 
hoist.  Projectiles  are  lifted  with  magnet  and  truck  loaded  with  an  over- 
head type  crane.  The  entire  scrap  handling  system  is  remotely  controlled 
for  operator  safety. 

A complete  enclosure  provides  protection  from  the  elements.  This  enclosure 
is  internally  divided  with  shrouds  to  maximize  operator  safety  by  isolating 
the  toxic  areas  from  the  normal  working  areas.  The  plan  layout  of  the 
enclosure  showing  the  shrouded  areas  is  depicted  on  Figure  2,  "MPF  Site 
Layout" . 

Automatic  process  controls  are  provided  for  efficient  operation  of  the 
equipment.  The  mechanical  equipment  will  be  interlocked  with  redundant 
sensors  to  maximize  safety  and  to  meet  the  current  requirements  for  human 
factors  engineering. 

Energy  conservation  measures  were  worked  into  the  final  concept  design. 
Conservation  methods  adopted  in  this  design  include: 

Increased  use  of  thermal  insulation. 

Reduced  air  infiltration  in  the  furnace  system. 

Minimization  of  combustion  air  flow. 

Use  of  a variable  throat  venturi  scrubber. 

Closed  loop  boiler  condensate  return. 

Separation  of  the  combustion  air  flow  using  both  fans  and  blowers. 

Use  of  capacitors  on  electric  motors  for  improved  power  factor. 

Energy  saving  enclosure  lighting  by  using  fluorescent  lighting. 
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The  final  concept  design  encompasses  a complete  Metal  Parts  Furnace 
processing  system.  This  system  includes  a direct  fired  continuous 
three  (3)  chamber  roller  hearth  furnace,  a primary  fume  burner,  an 
auxiliary  fume  burner,  a gas  quench  unit,  a venturi  scrubber,  a 
chemical  scrubber  with  a demister  section,  liquid  treatment  and  salt 
drying  equipment,  burster  well  scrap  handling  facilities,  PDR  trolley 
projectile  interface  with  a multi-position  projectile  loader,  BIF  item 
handling  equipment,  scrap  handling  and  cooling  equipment,  utility 
auxiliaries,  enclosure  with  internal  shrouds  and  site  facilities 
including  floors  and  foundations. 

Electrical  controls,  power  distribution  and  motors  are  included. 

A nominal  150  lew  diesel  electric  emergency  power  set  is  included. 
Automatic  interlock  and  process  controls  are  included  as  required 
to  provide  for  automatic  operation  of  the  equipment. 

Process  controls  will  be  modularized  and  panel  mounted  for  installa- 
tion in  the  Government  furnished  control  module.  The  space  allocated 
in  the  Government  Control  Module  will  not  be  adequate  to  house  the 
necessary  process  controls  and  the  required  recorders.  Provision  for 
additional  space  will  be  provided  adjacent  to  the  furnace  and  within 
the  enclosure.  Operator  control  stations,  including  control  rooms, 
will  be  provided  both  at  the  charge  end  and  the  discharge  ends  of  the 
processing  facility. 

A complete  set  of  work  trays  and  fixtures  are  included  to  suit  all 
of  the  munition  configurations  specified  in  the  CAMDS  Munitions  Matrix. 

Preparation  of  a level  and  clear  construction  site  will  be  Contractor 
furnished.  Utilities  will  be  brought  to  Government  specified  inter- 
face points.  Equipment  and  enclosure  foundations,  sumps  and  floors 
will  be  Contractor  furnished. 


Ventilation  fans  and  activated  carbon  filters  for  the  shrouded 
internal  ventilated  areas  will  be  Government  furnished.  Contractor 
will  design  and  install  ductwork  to  the  filter  inlet  flanges. 


II.  GENERAL  REQUIREMENTS 
A.  Capacity 

Processing  rates  for  munitions  and  agents  will  be  as  set  forth 
on  the  CAMDS  Munitions  Matrix,  Drawing  sheet  L-38,  for  the  Metal 
Parts  Furnace. 
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B . Life  Expectancy 

Life  expectancy  for  components  used  in  the  system  will  vary 
according  to  chemical  corrosion,  thermal  spalling  and  mechanical 
abrasion  actions  developed  in  the  operation  of  the  equipment. 

The  general  philosophy  used  in  the  design  of  thermal  processing 
equipment  for  life  expectancies  is  set  forth  as  follows: 


1.  Alloy  work  trays  and  fixtures 


1.5  years 


2.  Alloy  furnace  parts 3.0  years 

3.  Refractories 5.0  years 

A.  Corrosion  resistant  linings  ....  2.0  years 

5.  Mechanical  components  10,000  hours  (minimum) 

Detailed  development  of  the  life  expectancy  for  all  component 
categories  subject  to  a finite  useful  life  has  been  explored  in 
this  final  design.  Chemical  corrosion  rates  for  metals  have  not 
been  completely  piloted  at  the  time  of  this  report.  The  data  used 
in  preparing  equipment  specifications  included  in  this  report 
resulted  from  Mustard  piloting  tests,  a GB  demil  operation's 
report  and  from  experience  gained  in  conducting  this  project. 

C . Trans port a nili ty 

Component  subassemblies  will  be  designed  with  ultimate  transport- 
ability in  mind.  The  furnace  will  be  modularized  and  flanged  for 
easy  disassembly  and  reassembly. 

Detailed  definition  of  the  transportability  features  are  discussed 
in  the  System  Specifications  (Data  Item  A001)  and  are  shown  on  the 
Final  Concept  Design  Drawings  (Data  Item  A003) . Subassemblies  and 
auxiliary  components  will  be  skid  mounted  whenever  possible  to 
enhance  their  transportability.  Subassemblies  will  be  designed 
specifically  not  to  exceed  the  following  dimensional  and  weight 
characteristics: 

Length:  A0  ft 

Width:  10  ft 

Height:  11  ft 
Gross  Weight:  A0  tons 
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D . Ambient  Conditions 

The  equipment  is  designed  for  installation  at  a nominal  5000  ft 
elevation  above  sea  level.  Ambient  temperatures  ranging  from 
-10  F to  110  F are  accounted  for  in  the  equipment  design. 

E . Scale-Up 

The  eventual  need  for  scale  up  to  processing  rates  in  the  order 
of  five  times  the  CAMDS  requirement  have  been  addressed  in  the 
concept  design  study.  The  furnace  can  be  scaled  up  by  building 
in  a double  width.  With  increased  firepower,  we  calculate  that 
a double  row  roller  hearth  furnace  can  be  built  to  provide  a 
production  factor  of  2.5  on  filled  ton  containers  and  2.0  on 
filled  projectiles.  A multiplicity  of  two  (2)  furnaces  would 
provide  a scale  up  of  5.0  on  ton  containers  while  using  common 
charging  and  discharging  scrap  handling  facilities. 

Air  pollution  control  equipment  can  be  readily  scaled  up  either 
with  larger  units  or  a multiplicity  of  units. 

III.  PROCESS  REQUIREMENTS 
A.  Certification 

The  equipment  will  be  used  to  thermally  detoxify  both  filled  and 
drained  munition  items.  Scrap  metal  parts  will  be  thermally 
treated  at  a nominal  1000  to  1200  F for  thermal  certification  of 
the  detoxification.  Detoxification  residence  time  and  temperature 
for  each  tray  load  will  be  recorded  on  a strip  chart  recorder 
coupled  to  a temperature  sensing  thermocouple  located  in  the 
burn-out  chamber. 

Flue  gases  will  be  treated  with  a NaOH  caustic  solution  to 
neutralize  all  acid  products.  Agent  traces  will  be  thermally 
destroyed  in  the  fume  burners  provided  for  that  purpose,  using 
a nominal  1600  F and  a total  residence  time  of  1.0  seconds  to 
complete  the  detoxification  process.  Temperatures  for  both  the 
primary  fume  burner  (PFB)  and  the  auxiliary  fume  burner  (AFB)  will 
be  recorded  on  a strip  chart  temperature  recorder.  The  pH  of  the 
caustic  scrubbing  liquor  will  be  monitored  and  controlled  continu- 
ously and  recorded  on  a strip  chart  recorder. 

Salts  from  the  scrubbing  process  will  be  stored  as  a brine  for 
four  (A)  hours  for  chemical  certification  by  Government  QA 
personnel . 
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B . Emission  Standards 

All  of  the  following  emission  standards  shall  be  met: 

1 . Air  Quality 

The  current  air  quality  standards  for  stack  emissions  are  as 
follows : 


Emission 

SOjj  (Note:  SC^  includes 
S02>  SO3 , and  other  forms 
of  oxidizable  sulfur) 

Particulates 


Visible  Opacity 


Agent  Mustard 
Agent  GB 


Agent  VX 


Standard 

500  ppm  (as  SO2)  or  80%  removal  ol 
input  sulfur,  whichever  is  more 
stringent 

E = 3.59  p-62 

where  E a allowable  emission 
rate,  lb/hr 

P = weight  of  material  (combus- 
tible and  noncombustible) 
excluding  gas  and  liquid  fuel, 
introduced,  tons/hr 

20%  or  less.  This  standard  is 
interpreted  to  mean  that  no  air 
contaminant  will  be  emitted  which 
is  of  such  a shade  or  density  as 
to  obscure  an  observers'  vision 
to  a degree  in  excess  of  20  per- 
cent. An  air  contaminant  is 
defined  as  any  fume,  smoke,  par- 
ticulate matter,  vapor,  gas, or 
any  combination  thereof,  but  not 
including  water  vapor  or  steam 
condensate. 

0.03  mg/anr*  (1  hr  average) 

3 x 10"^  mg/amP  (2  hr  average) 

3 x 10"  5 mg/anr*  (2  hr  average) 
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System  Liquids 

Prior  to  the  drying  or  bulk 
agent  concentrations  within 
the  following  limits: 

reduction  of  liquid  streams, 
these  streams  shall  not  exceed 

A Rent 

Standard 

Mustard 

2 ppm 

GB 

_ n 

5 x 10"°  gram/ml  (enzyme  test) 

VX 

5 x 10-8  gram/ml  (enzyme  test) 

3 . Dryer  Effluent  Air  Quality  Standards 

The  particulate  emissions  from  the  dryer  shall  be  controlled 
so  as  not  to  exceed  limits  based  on  Colorado  Air  Quality 
Control  Regulations  No.  1 (adopted  71  DEC  09)  as  applicable  to 
manufacturing  processes;  typical  allowable  emission  rates  are 
contained  in  the  following  table: 

Proc  Wt  Rate  **  Ib/hr  Emission  Rate  lb/hr 


50 

.3 

100 

.55 

500 

1.53 

1000 

2.25 

5000 

6.3-4 

10000 

**Wt  of  feed  stock 

9.73 

U . Water  Quality 


No  liquid  effluents  shall  leave  the  system.  All  liquid 
streams  shall  be  dried  and  solid  residues  recovered.  Thus, 
no  water  quality  standards  shall  be  applicable. 
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5 . Additional  Emission  Limits 

The  Contractor  shall  also  design  the  system,  to  the  limit  of 
the  current  state-of-the-art  to  meet  the  following  stack 
emissions.  These  represent  design  goals  and  are  not  considered 
air  quality  standards.  The  final  unit  is  designed  to  not  exceed 
the  following  limits: 


Emission 


Standard 


Inorganic  phosphate  as  H3PO4  0.14  lbs/rain 


Inorganic  fluorides  as  11F 
Total  acidity  as  HCL 


0.007  lbs/min 
0.03  lbs/min 
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IV.  EQUIPMENT  DESCRIPTION  AND  METHOD  OF  OPERATION 


A.  Material  Handling 

1 . Trays  and  Fixtures 

As  outlined  in  the  "Concept  Design  Summary"  section  the  basic 
material  handling  element  is  a modularized  work  tray  which 
serves  as  a common  carrier  for  munitions,  bulk  items  and 
scrap  parts.  The  basic  tray  module  is  a 2'-0"  long  x 3'-0" 
wide  alloy  casting.  Four  of  these  modules  are  assembled 
together  to  form  an  8'-0"  long  x 3'-0"  wide  work  tray  as 
shown  on  drawing,  L -44. 

Each  set  of  trays  will  include  fifteen  (15)  8'-0"  long  tray 
units.  We  recommend  that  the  furnace  be  purchased  with  two 
(2)  sets  of  trays. 

Normal  disposition  of  the  trays  in  a set  will  be  as  described 
below: 


Charge  end 2 

Furnace  3 

Discharge  end 1 

Cooling  stations  2 

Return  conveyor  3 

Spares  4 


15 


Fixtures  will  be  designed  for  the  following  munition  categories; 

a.  105  mm  and  4.2"  mortar  projectiles. 

b.  155  mm  projectiles. 

c.  8"  projectiles. 

d.  MC-1  bomb. 

e . MK-94  bomb . 

f.  Spray  tank. 
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g.  Ton  container  1 

I 

h.  Basket  container  for  bursters,  fuses,  etc.  i i 

t 

Sufficient  fixtures  in  each  category  will  be  included  to 
outfit  two  (2)  complete  sets  of  trays. 

1 

2 . Multi-Position  Loader  (MPL)  J 

The  multi-position  loader  is  located  at  the  end  of  the  Govern- 
ment supplied  conveyor  from  the  PDR.  The  MPL  will  be  capable 
of  automatically  loading  projectiles  as  shown  on  drawing  L-23. 

The  MPL  will  consist  of  a structural  steel  base  located  at  ^ 

ground  level.  On  top  of  this  base  will  be  a rigid  frame  (#1)  1 

with  V-wheels.’  This  rigid  frame  #1  will  be  powered  by  two  (2) 

Saginaw  screws.  Setting  on  top  of  rigid  frame  #1  will  be  j 

another  tigid  frame  (#2)  with  V-wheels  transversing  the  V-wheels 
of  rigid  frame  #1.  Frame  #2  will  also  be  powered  by  a Saginaw  j 

screw:  On  top  of  frame  #2  will  be  a series  of  power  driven 

rollers  complete  with  limit  switches,  chains,  reducer  and  motor.  ] 

Clamps  will  be  provided  to  position  the  tray  for  its  initial  ' 

loading.  The  Government  supplied  conveyor  and  projectile  release 
mechanism  will  be  required  to  deposit  a projectile  in  the  same  I 

given  spot  within  1"  of  its  diameter.  Therefore,  the  center  of  ■ 

the  projectile  base  is  to  be  within  1/2"  of  the  center.  To 
receive  these  projectiles  from  the  conveyor  will  be  a specially 

designed  "egg-crate"  fixture  positioned  on  a 3'-0  x 8'-0  cast  i 

articulated  type  tray.  ; 

J 

Each  rigid  frame  will  be  powered  by  DC  drive  complete  with 
tachometer,  and  reducer.  DC  drives  to  be  static  state.  The 
drive  system  is  mounted  on  its  own  particular  rigid  frame. 

Remotely  located  will  be  a programmable  controller  and  operator 
station.  The  programmable  controller  will  be  of  the  tape  type- 
system  that  will  allow  for  different  types  of  loading  patterns 
by  changing  the  tape. 

Upon  receiving  a signal  from  the  PDR  conveyor  that  a projectile 
is  in  a position  to  be  lowered  into  the  "egg-crate"  fixture, 
the  operator  would  then  position  a tray  and  fixture  from  the 
transfer  car  to  the  MPL  and  secure  its  position  by  means  of  the 
clamps.  The  operator  would  then  release  the  projectile  from 
the  Government  conveyor  into  the  first  position  as  indicated  on 
drawing  L-45.  When  the  reclose  is  complete,  the  MPL  will  auto- 
matically index  to  position  two.  The  operator  can  now  visually 
see  if  this  motion  has  transpired  and  is  now  ready  to  release 
another  projectile  from  the  Government  conveyor  when  it  arrives. 
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For  155  mm  projectiles  the  operator  would  repeat  this  sequence 

4A  times.  After  the  tray  is  fully  loaded  the  operator  would 

start  the  drive  on  the  MPL  and  would  sequence  it  to  the  trans-  ! 

fer  car.  t 

3 . Bulk  Item  Transfer  and  Loading 

a . General  Description  > 

Bulk  items  will  enter  the  furnace  loading  area  via  the 
Contractor  furnished  tray  return  roller  conveyor.  A Govern- 
ment furnished  fork  lift  truck  with  boom  attachment  will  be 
used  to  move  the  GB  and  VX  processed  items  from  the  BIF 
holding  area  to  the  roller  conveyor.  (In  the  case  of  the 
Mustard  filled  ton  containers,  these  will  be  transferred 
directly  from  the  transport  truck  to  the  roller  conveyor 
with  the  same  fork  lift/boom  combination). 

The  bulk  items  will  be  placed  on  the  Contractor  furnished 
tray  located  on  the  roller  conveyor  immediately  adjacent  to 
the  conveyor  airlock  outer  door.  Upon  placement  of  the  bulk 
item  onto  the  tray,  the  outer  door  is  opened  and  the  tray / 
bulk  item  is  transferred  into  the  conveyor  airlock,  the 
outer  door  is  closed,  the  inner  door  opened  and  the  tray/ 
bulk  item  is  transferred  onto  the  charge  car.  The  purpose 
of  the  roller  conveyor  airlock  is  to  isolate  the  "clean" 
side  of  the  conveyor  from  the  "contaminated"  furnace  load- 
ing area. 

The  Government  furnished  fork  lift/boom  combination  will  be 
equipped  with  an  appropriate  sling  device  to  handle  the  bulk 
item  being  processed. 

b . Method  of  Operation 

The  sequence  of  operation  for  loading  is  as  follows: 

1)  The  fork  lift  truck  with  boom  and  sling  attached  is 
driven  to  the  exit  door  located  at  the  south  end  of  the 
BIF  holding  area. 

2)  The  BIF  operator  opens  this  door  and  the  boom  is  permitted 
to  extend  through  the  door  opening  so  that  the  boom  hook 
and  sling  are  directly  over  the  bulk  item  resting  on  a 
stationary  cradle/skid  inside  the  holding  area. 

3)  The  BIF  operator  engages  the  sling  hooks  into  the  bulk 
item  lift  points. 
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4)  The  fork  lift  operator  lifts  the  bulk  item  from  its 
cradle  and  transfers  same  to  a door  in  the  east  side 
of  the  MPF  enclosure. 

5)  The  BIF  operator  closes  the  BIF  exit  door  and  follows 
the  fork  lift  to  the  MPF  enclosure  door. 

6)  At  this  point,  the  BIF  operator  opens  the  MPF  enclosure 
door  and  the  fork  lift  operator  deposits  the  bulk  item 
onto  a tray  resting  on  the  roller  conveyor. 

7)  After  ensuring  proper  position  of  the  bulk  item  on  the 
tray,  the  BIF  operator  disengages  the  sling  hooks  from 
the  bulk  item  and  the  fork  lift  is  backed  away  from  the 
opening  and  the  door  is  closed  by  the  BIF  operator. 

8)  The  furnace  MHE  operator  opens  the  tray  return  airlock 
outer  door,  remotely,  and  runs  the  conveyor  to  move  the 
bulk  item- loaded  tray  into  the  airlock. 

9)  The  tray  airlock  outer  door  closes,  the  inner  door  opens 
and  the  loaded  tray  is  rolled  onto  the  furnace  charge 
car.  The  inner  airlock  door  is  closed.  All  operations 
are  accomplished  by  remote  control. 

10)  The  furnace  charge  operator  then  transfers  the  loaded 
charge  car,  by  remote  control  and  visual  contact,  to 
the  front  of  the  furnace  for  charging. 

11)  After  charging  the  furnace,  the  charge  car  is  returned 
to  the  normal  position,  in  line  with  the  return  tray 
conveyor,  in  readiness  for  the  next  cycle. 

c . Components 

Components  will  include  Government  furnished  fork  lift  truck 
with  boom  and  sling  and  Contractor  furnished  bulk  item  tray, 
tray  return  conveyor  with  airlock,  charge  car,  remote  con- 
trol panel  and  TV  camera/monitor  to  observe  remotely  con- 
trolled conveyor  transfer  sequences  through  the  conveyor 
airlock. 
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Burster  Well  Loading 

a . General  Description 

Burster  wells  removed  from  projectiles  will  be  loaded  into 
containerized  (basket)  trays  using  the  same  basic  tray 
modules  as  the  projectiles  and  the  bulk  containers.  The 
basket-tray  combinations  arc  transported  and  charged  to 
the  furnace  in  the  normal  manner.  The  types  of  burster 
wells  to  be  processed  are  shown  in  Table  1,  "Burster  Well 
Matrix" . 

b . Method  of  Operation 

The  burster  wells  will  be  transported  to  the  MPL  interface 
on  the  same  trolley  conveyor  as  the  projectiles.  The 
burster  wells  will  be  discharged  from  the  trolley  into  a 
waiting  basket  located  at  the  burster  well  basket  loading 
station  near  the  multi- position  loader.  The  basket-tray 
combination  is  supported  on  a power  driven  roller  conveyor 
disposed  for  transfer  of  the  basket-trays  to  a furnace 
charging  car.  This  arrangement  is  shown  on  Drawing  L-27. 

The  basket- trays  loaded  with  burster  wells  will  be  processed 
through  the  MPF  at  the  end  of  the  normal  twenty  (20)  hour 
working  day . 

Charge  Car 

a . General  Description 

The  general  arrangement  of  the  etiarge  car  is  shown  on 
Drawing  L-46.  The  car  is  mounted  on  power  driven  wheels 
which  ride  on  rails  located  in  the  floor.  Movement  of  the 
car  over  the  rails  enables  the  charge  car  to  move  trans- 
versely. A power  driven,  roller  table  conveyor  is  located 
on  top  of  the  charge  car  enabling  transfer  of  the  heavy 
trays  into  the  furnace. 

b.  Method  of  Operation 

The  loaded  trays  are  transported  between  the  tray  loading 
stations  and  the  furnace  centerline  by  the  charge  car 
described  above.  The  car  motion  is  remotely  controlled 
from  the  MUE  Control  Panel.  A cable  reel  is  furnished  to 
retract  and  coil  the  power  cables. 
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6 . Furnace  Conveyor 

a . General  Description 

The  Metal  Parts  Furnace  is  a zoned,  continuous  furnace 
including: 

1)  An  uninsulated  punching  chamber  equipped  for  bulk 
container  twin  punch  operation. 

2)  A volatilization  chamber  designed  for  operation  over 
a 500-1000  F range. 

3)  A burn-out  chamber  designed  for  operation  at  1000-1100  F 
range  and  equipped  witli  means  for  automatic  air  spargi  ig 
of  ton  containers. 

Each  furnace  chamber  is  equipped  with  power  driven,  tray 
conveying  rollers.  The  drives  for  each  chamber  can  be 
operated  independently.  The  furnace  is  provided  with 
tightly  fitting,  dry  type  charge  and  discharge  doors. 
Automatically  actuated  doors  are  also  provided  between  the 
furnace  chambers. 

Positive  positioning  of  the  work  trays  is  achieved  by  means 
of  mechanical  flag  switches  which  stop  the  work  trays  in 
the  exact  position  required  for  a particular  process  opera- 
tion. 

The  general  arrangement  of  these  mechanical  features  is 
shown  in  Drawings  L-2  and  L-29. 

b . Method  of  Operation 

Assuming  both  furnace  chambers  fully  loaded  and  a load  on 
the  charge  table  and  in  the  punching  chamber,  the  method 
of  operation  is  as  follows: 

1)  The  burn-out  chamber  discharge  door  opens  responsive 
to  an  operator  signal.  Interlocks  prevent  premature 
opening. 

2)  The  loaded  tray  in  the  burn-out  chamber  is  transported 
by  the  fast  speed  roller  drive  to  the  air  cooling 
chamber  transfer  position. 

3)  The  burn-out  chamber  discharge  door  closes  and  the 
volatilization  chamber  discharge  door  opens  responsive 

to  a limit  switch  signal. 
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4)  A loaded  tray  moves  from  the  volatilization  chamber 
position  to  the  burn-out  chamber  position  established 
by  depression  of  a flag  switch.  The  volatilization 
chamber  roller  drive  is  actuated  by  limit  switch  contact 
indicating  that  the  discharge  door  is  in  the  raised 
position. 

5)  The  volatilization  chamber  discharge  door  is  closed 
responsive  to  the  actuation  of  the  tray  position  flag 
switch  in  the  burn-out  chamber,  and  the  volatilization 
chamber  door  opens  responsive  to  a limit  switch  signal 
that  the  discharge  door  is  in  the  closed  position. 

6)  When  the  volatilization  chamber  charge  door  is  in  the 
raised  position,  a limit  switch  signal  actuates  the 
punching  chamber  and  the  volatilization  chamber  roller 
drives  moving  a loaded  tray  from  the  punching  chamber 
into  the  volatilization  chamber  to  a position  established 
by  actuation  of  a flag  switch. 

7)  The  volatilization  chamber  charge  door  is  closed  respon- 
sive to  the  actuation  of  the  tray  position  flag  switch, 
and  the  punching  chamber  outer  door  opens  responsive  to 
a limit  switch  signal  that  the  volatilization  chamber 
charge  door  is  in  the  closed  position. 

8)  Projectiles  are  handled  without  punching.  The  punching 
chamber  serves  as  a vestibule  only  in  this  case. 

9)  When  a limit  switch  indicates  that  the  punching  chamber 
outer  door  is  in  the  raised  position,  the  charge  table 
and  punching  chamber  roller  drives  are  actuated  to  move 
a loaded  tray  to  a station  beneath  the  ton  container 
punches  established  by  depression  of  a flag  switch. 

10)  The  punching  chamber  flag  switch  actuation  signal  then 
closes  the  punching  chamber  outer  door.  Operator 
actuates  the  punch  sequence. 

11)  The  anvil  rises  and  actuates  a limit  switch,  the  punch- 
ing occurs,  limit  switches  are  tripped  to  indicate  that 
punch  stroked  and  returned  to  its  clear  position. 

7 . Discharge  Car 

For  unloading  the  furnace  and  for  lateral  transfer  to  cooling 
and  unloading  stations,  a discharge  car  is  provided.  This  car 
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is  floor  mounted  on  flanged  wheels  which  ride  on  rails  located 
on  the  floor.  Movement  of  the  car,  rolling  on  the  rails, 
enables  the  transverse  movement  of  trays  in  front  of  the 
stations.  Trays  are  moved  horizontally,  into  and  out  of  the 
stations  with  the  roller  table  conveyor  on  top  of  the  charge 
car.  The  roller  table  is  powered  for  movement  of  the  heavy 
trays.  The  car  motion  is  remotely  controlled  from  the  Scrap 
Handling  Control  Panel.  A cable  reel  is  provided  to  coil  and 
retract  the  power  cables. 

8 . Air  Cooling  Chambers  and  Scrap  Metal  Handling 
a.  Air  Cooling  Chambers 

Located  within  the  enclosure  and  adjacent  to  the  furnace 
discharge  car  transverse  track.  Two  (2)  air  cooling 
chambers  are  included  for  cooling  the  scrap  metal  parts. 
The  scrap  metal  parts  will  be  removed  from  the  furnace 
burn-out  chamber  and  transferred  to  one  of  the  cooling 
chambers.  The  transfer  car  is  remotely  controlled  for 
maximum  operator  safety. 

Each  cooling  chamber  will  have  sheet  metal  ductwork  to 
direct  fresh  air  in  from  outside  the  enclosure.  Exhaust 
air  is  ducted  through  the  enclosure  to  exhaust  vents 
located  external  to  the  enclosure.  The  cooling  chambers 
are  completely  enclosed  with  a steel  shroud  to  direct  the 
cooling  air  flow.  Each  chamber  will  have  a remotely 
operated  vertical  rising  door  to  minimize  entrainment  of 
air  from  within  the  enclosure. 

Electrical  interlocks  will  include: 

1)  Fan  operating  contact,  prevents  use  of  chamber  without 
fan  operating. 

2)  Tray  position  limit  switch,  denotes  tray  in  chamber. 

3)  Door  down  position  limit  switch,  prevents  charging  or 
discharging  with  door  closed. 

A)  Door  up  position  limit  switch,  actuates  signal  lamp  to 
show  operator  of  abnormal  operating  position. 
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b . Bulk  Item  Scrap 

Scrap  from  bulk  item  processing  will  be  conveyed  on  trays 
using  the  discharge  car  to  shuttle  the  trays  to  an  off- 
loading  roller  conveyor  located  in  the  receiving  and 
unloading  area.  This  area  is  serviced  by  a rail  crane 
and  hoist . 

Transfer  of  the  bulk  items  from  trays  to  waiting  empty 
truck  will  be  accomplished  by  manual  manipulation  of  the 
rail  crane  and  hoist  controls.  The  hoist  will  be  equipped 
with  either  an  electromagnet  or  a hooking  arrangement, 
designed  to  adapt  to  the  various  bulk  items. 

c.  Projectile  Scrap 

Scrap  projectiles  will  be  lifted  from  the  trays  using  an 
electromagnet,  an  electric  hoist  and  a rail  crane.  The 
electric  hoist  will  have  remote  controls  for  manual  opera- 
tion of  the  equipment.  "* 

The  operator  will  load  the  scrap  projectiles  directly  into 
waiting  empty  trucks. 

d . Scrap  Parts 

Scrap  parts  in  containerized  trays  will  be  offloaded  by 
dumping  the  trays  using  the  rail  crane  and  hoist  located 
in  the  unloading  area.  The  trays  can  be  dumped  directly 
into  the  Government  furnished  scrap  truck. 

9 . Return  Conveyor 

A roller  table,  tray  return  conveyor  is  provided  for  conveying 
trays  from  the  scrap  handling  area  back  to  the  charge  end  of 
the  furnace.  The  roller  table  conveyor  is  designed  to  accom- 
modate the  standard  3'-0  wide  trays  and  is  equipped  with 
powered  rollers.  As  previously  described  the  tray  return 
conveyor  is  used  for  loading  bulk  items  onto  trays  in  a "clean" 
area  external  to  the  charge  end  conveyor  airlock. 
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10.  Monitoring  Materials  Handling  Operations 

Remote  TV  cameras  will  be  provided  for  visual  monitoring  of 
critical  MHE  transfer  operations.  The  places  to  be  monitored 
will  include: 

a.  MPL  long  axis,  projectile  loading  point 

b.  MPL  cross  axis,  projectile  loading  point 

c.  Scrap  loading  point 

d.  Charge  car 

e . Punching  chamber 

f.  Discharge  car 

g.  BIF  loading  point 
B.  Metal  Parts  Furnace 

1.  General  Description 


The  Metal  Parts  Furnace  is  designed  to  thermally  detoxify 
filled  and  drained  munitions  and  containers  to  provide  for 
certification  of  the  effluents  including  flue  gases,  metal 
parts  and  salts. 

The  furnace  design  is  based  on  the  concept  of  controlled 
volatilization  requiring  the  heating  operation  to  take  place 
in  an  essentially  oxygen-free  atmosphere  with  the  vaporization 
and  combustion  of  agent  vapor  in  physically  separated  chambers. 

This  concept  was  successfully  demonstrated  using  a ton  container 
furnace  at  Rocky  Mountain  Arsenal  (CAMDS  Metal  Parts  Furnace, 
Pilot  Test  Results,  Heavy  HD  Ton  Containers  MFF- P- HD- RMA- 2- 1 
Report  dated  1 May,  1974). 

The  furnace  design  must  be  capable  of  handling  and  treating 
projectiles  from  the  punch,  drain  and  rinse  equipment  (PDR) 
and  agent  containers  from  the  bulk  item  facility  (BIF).  The 
list  of  components  for  processing  in  the  Metal  Parts  Furnace 
is  shown  in  the  "Munitions  Matrix"  Drawing  L-38.  Dimensions 
of  these  components  are  as  shown  on  Table  2,  "Munitions  Con- 
figurations" . 


TABLE  2 


MUNITIONS  CONFIGURATIONS 


Metal 


No. 

Munition 

Length 

Diameter 

Weight 

Rate 

1 

M360 

105  mm 

15.7" 

4.223" 

27.7  lbs 

60/hr 

2 

M121A1 
155  mm 

22.84" 

6.22" 

79.7  lbs 

40/hr 

3 

M122 

155  mm 

22.84" 

6.22" 

79.7  lbs 

40/hr 

A 

M426 

8" 

29.05" 

8.284" 

153.8  lbs 

24 /hr 

5 

M60 

105  mm 

15.79" 

4.223" 

31.8  lbs 

60 /hr 

6 

M2/M2A1 
A .2" 

16.01" 

4.2" 

12.0  lbs 

60/hr 

7 

MHO 

155  mm 

23.8" 

6.22" 

80.0  lbs 

40/hr 

8 

M104 

155  mm 

23.8" 

6.22" 

74.0  lbs 

40/hr 

9 

MCI 

Bomb 

51.4" 

17" 

435.0  lbs 

2/hr 

10 

MK94 

Bomb 

60"* 

10.75" 

278.0  lbs 

1/hr 

11 

Spray 

Tank. 

136" 

(excluding 

tail) 

22.5" 

500.0  lbs 

0.25/hr 

12 

Ton 

81.5" 

30" 

1600.0  lbs 

0.25/hr 

Container 


♦Dimension  scaled  from  drawing 
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The  Metal  Parts  Furnace  will  be  made  up  of  three  zones:  an 
uninsulated  punching  chamber,  a refractory  lined  heating 
chamber  for  controlled  volatilization  of  agent,  and  a second 
refractory  lined  heating  chamber  for  final  burnout  of  agent. 

The  furnace  chambers  will  be  separated  by  vertical  lift  inner 
doors.  The  work  pieces  are  supported  on  alloy  trays  equipped 
with  suitable  fixtures.  The  trays  are  conveyed  through  the 
furnace  by  pc*ier  driven  rollers. 

The  heating  zones  of  the  furnace  will  be  provided  with  air 
atomizing  oil  burners  arranged  to  give  direct  impingement  of 
steam  diluted  combustion  products  on  the  side  of  the  bulk 
containers  (ton  containers  and  spray  tanks) . Sufficient  steam 
will  be  used  to  give  tempered  flame  operation  and  minimize 
development  of  hot  spots  on  the  container  walls.  The  burners 
will  operate  at  a slightly  rich,  controlled  air/fuel  ratio  to 
prevent  introduction  of  oxygen  into  the  furnace.  The  excess 
water  vapor  introduced  will  be  removed  in  the  quench  scrubber 
and  will  not  significantly  add  to  the  load  on  the  air  pollution 
control  equipment.  Auxiliary  controlled  air/fuel  ratio  burners 
will  be  provided  above  and  below  the  work  level  for  heating  tray 
loads  of  projectiles. 
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Punching  Chamber 

The  punching  chamber  is  a gas-tight  uninsulated  metal 
housing  surrounding  the  bulk  container  punching  station. 
It  is  equipped  with  power-driven  rollers  to  convey  the 
loaded  work  trays  to  a fixed  position  beneath  the  punches 
determined  by  the  tray  tripping  a flag  switch  located 
between  conveying  rollers.  The  entry  end  of  the  punching 
chamber  contains  a hydraulically  actuated,  vertical  lift 
door  which  is  electrically  interlocked  with  other  system 
components  as  previously  described.  The  discharge  end  is 
flanged  for  modular  transportability  of  this  part  of  the 
furnace  assembly.  The  punching  chamber  is  vented  by  a 
duct  leading  to  the  PFB  and  is  ventilated  as  required. 


b.  Punch  System 

The  purpose  of  the  punch  system  is  to  provide  openings  at 
each  end  of  the  ton  containers  for  release  of  agent  vapors 
without  internal  pressure  buildup  during  the  volatilization 
period.  The  punch  system  consists  of  the  two  hydraulically 
actuated  punches  passing  through  seals  in  the  roof  of  the 
furnace  with  correspondingly  located  anvils  beneath  the 
support  tray  which  elevates  the  load  support  tray  to  a 
position  above  the  conveyor  rolls  and  provides  support  to 
the  punch  section  of  the  bulk  container  during  the  punching 
operation.  The  design  of  the  punches  and  the  corresponding 
punch  control  circuits  will  be  very  similar  to  the  system 
now  in  satisfactory  operation  at  RMA. 

c . Furnace  Components 
1)  Casing 

The  furnace  casing  will  be  fabricated  of  steel  plates, 
bound  together  by  outside  structural  steel  buckstays. 
The  casing  will  include  a reinforced  structural  steel 
bottom  plate  extending  the  full  length  of  each  modular 
transportable  section.  A steel  top  plate  will  be  pro- 
vided and  the  entire  casing  will  be  seam  welded  to 
prevent  air  infiltration.  Each  furnace  section  will 
be  provided  with  flanged  joints  for  modular  transport- 
ability . 
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2) 

Lining  and  Insulation 

Both  the  volatilization  chamber  and  the  burn-out  chamber 
will  be  lined  with  9"  of  2300  F insulating  firebrick. 

3) 

Furnace  Doors 

The  entry  door  to  the  punching  chamber  will  be  construc- 
ted of  metal  and  provided  with  lock  devices  to  insure 
tight  sealing  against  leakage  of  agent  vapor.  The 
inner  surface  of  this  door  will  be  epoxy  coated. 

The  door  at  the  discharge  end  of  the  burn-out  chamber 
will  be  of  a refractory  lined  type  with  a steel  casing 
on  the  outside  surface  provided  with  anchor  clips  to 
hold  the  refractory  in  place.  This  door  will  also  be 
provided  with  locking  devices  to  prevent  agent  vapor 
leakage. 

The  doors  between  the  punching  chamber  and  the  volati- 
lization chamber  and  the  volatilization  chamber  and 
the  burn-out  chamber  will  also  be  refractory  lined  with 
an  alloy  support  panel  on  one  side  provided  with  anchor 
clips  to  hold  the  refractory  securely  in  place.  All 
doors  will  be  the  hydraulically  operated  vertical  lift 
type. 

4) 

Roller  Hearth  Convevor 

The  work  pieces  (bulk  containers,  munitions,  scrap 
parts)  loaded  on  fixturcd,  articulated  support  trays 
will  be  carried  through  the  furnace  on  power  driven 
rollers  extending  through  the  side  walls  of  the  furnace, 
and  mounted  in  flange  ball  bearings  of  the  self- 
aligning type.  These  bearings  will  be  bolted  to 
adapters,  which  will  be  bolted  to  the  furnace  casing. 

All  the  rollers  within  the  punching  chamber  and  furnace 
chambers  will  be  made  of  corrosion-resistant  alloy  and, 
in  the  case  of  the  furnace  chambers,  heat-  and  corrosion- 
resistant  alloy  will  be  used. 

The  rolls  will  have  aluminized  alloy  trunnions  welded 
to  the  alloy  roll  barrel  to  make  a suitable  connection 
for  alloy  operating  in  a rich  hydrocarbon  atmosphere. 
Aluminizing  the  roll  trunnions  prevents  carbon  attack 
on  the  trunnions  in  the  colder  wall  area. 
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Each  roll  will  be  provided  with  a sprocket  attached  on 
one  end.  The  sprockets  will  be  chain-driven  roll-to- 
roll . 

| 

5) 

Bearings  and  Seals 

Bearings  will  be  flanged  pillow  block  ball  type,  anti- 
friction with  external  lubrication.  Each  bearing  will 
be  bolted  to  finned  adapters  for  cooling. 

• 

The  bearings  should  be  purged  with  dry  air  to  prevent 
condensation  of  acid  gases  contained  within  the  furnace 
volatilization  and  burn-out  chambers.  The  air  will 
be  Government  furnished. 

\ 

6) 

Conveyor  Drive 

1 

The  main  furnace  conveyor  drive  will  be  a single  speed, 
rapid  movement  for  transferring  work  from  the  charge 
car  into  the  furnace  chambers.  This  drive  will  have  a 

1 hp,  1200  rpm  Westinghouse  MAC,  TE.FC.  electric  motor 
complete  with  speed  reduction  unit,  shafting,  sprockets, 
clutches  and  structural  support  base. 

t 

Electric  clutches  are  provided  to  isolate  the  various 
furnace  chambers  to  permit  operator  manipulation  for 
startup,  shutdown  and  interim  processing. 

7) 

Burner  Equipment 

Both  the  volatilization  chamber  and  the  burn-out  chamber 
will  be  provided  with  air  atomizing  distillate  oil 
burners.  The  general  firing  arrangement  will  be  above 
and  below  the  roller  conveyor  and  loaded  work  support 
tray.  The  firing  pattern  will  produce  a circulatory 
movement  of  combustion  products  around  the  conveyor 
and  loaded  trays  producing  the  maximum  degree  of 
temperature  uniformity  in  the  load  and  a high  rate  of 
heat  transfer  from  the  combustion  products  to  the 
surrounding  refractory  surfaces. 

9 
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The  volatilization  chamber  will  also  be  equipped  with 
air-atomizing  distillate  oil  burners  located  opposite 
the  horizontal  centerline  of  a ton  container  on  the 
work  support  tray.  These  burners  will  be  located  in 
pairs  on  each  side  of  the  furnace  with  dilution  steam 
jets  centered  between  each  pair  of  burners.  These 
burners  will  give  direct  impingement  on  the  ton  container 
and  the  steam  jet  will  mix  with  the  combustion  products 
on  the  impingement  surface  and  reduce  the  tendency 
toward  development  of  hot  spots  at  impingement  points. 

In  addition,  five  (5)  chamber  volumes  of  steam  will  be 
injected  to  assist  in  rapid  purging  of  the  volatiliza- 
tion chamber  after  charging  to  reduce  the  oxygen  con- 
centration resulting  from  any  air  infiltration  and  to 
reduce  the  Mustard  volatilization  rate  very  rapidly  if 
a sudden  excursion  in  PFB  flue  gas  temperature  shoulo 
occur . 

8)  Combustion  and  Sparging  Air 

Both  primary  and  secondary  air  will  be  provided  from 
centrifugal  blowers  with  capacity  and  pressure  ratings 
suitably  corrected  for  local  barometric  conditions. 
Direct  connected  3500  rpm  blowers  will  be  used  to  take 
advantage  of  the  flywheel  effect  during  transfer  to 
emergency  power. 

Sparging  air  will  be  provided  from  a 60  psig  compressor. 

9)  Sight  Ports 

Two  (2)  sight  ports  will  be  provided  for  each  furnace 
chamber  for  viewing  internal  furnace  operation. 

10)  Hydraulic  Unit 

The  furnace  will  have  a pressure  hydraulic  pump  unit 
with  reservoir  tank,  tank  magnets,  filters,  gauges, 
flow  control  valves,  4-way  solenoid  valves  and  oil 
cooler  for  automatic  operation  of  the  punch,  anvil  and 
furnace  door  cylinders.  All  hydraulic  cylinders  will 
be  complete  with  speed  control  in  both  directions. 

Sound  level  attenuation  will  be  provided  to  meet  the 
requirements  for  85  DB  noise  levels  for  continuous 
operation . 
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2 . Method  of  Operation 
a . Ton  Containers 

1)  Volatilization  Chamber 


The  volatilization  chamber  is  equipped  with  two  sets 
of  controlled  air/fuel  ratio  burners,  one  consisting 
of  conventional  over-  and  under-firing  burners  for 
control  of  chamber  wall  temperature  during  heatup  and 
a second  set  located  opposite  the  centerline  of  ton 
containers  for  impingement  heating  during  both  the 
heatup  and  controlled  vaporization  periods.  At  the 
start  of  the  heating  period  the  chamber  wall  tempera- 
ture is  maintained  at  about  900  F by  a differential 
head  controller  (DHC) . Midway  through  the  heatup 
period  the  DHC  drops  the  wall  temperature  to  600  F and 
maintains  this  temperature  until  the  heatup  is  com- 
pleted (1  hour) . A temperature  rise  of  about  100  F 
of  the  product  stream  from  the  primary  fume  burner 
(PFB)  indicates  that  Mustard  vaporization  has  commenced 
and  when  this  signal  has  been  received  the  over-  and 
under-fired  burners  are  automatically  shut  off  and 
input  for  heat  losses  and  Mustard  evaporation  is  pro- 
vided by  the  controlled  ratio,  direct  impingement 
burners . 

Tests  at  RMA  on  full  ton  containers  disclosed  that 
the  temperature  of  the  flue  gases  leaving  the  primary 
fume  burner  (PFB)  gave  a more  rapid  and  sensitive 
response  to  changes  in  Mustard  boiling  rate  than 
furnace  wall  temperature  or  even  direct  measurement  of 
ton  container  wall  temperature.  Accordingly,  the  com- 
bustion air  input  to  the  PFB  will  be  controlled  as 
required  to  maintain  the  operating  temperature  at  the 
desired  rate  of  Mustard  volatilization.  The  input  to 
the  direct  impingement  burners  will  be  controlled 
automatically  so  as  to  maintain  a constant  PFB  flue 
gas  temperature.  The  burner  input  control  will  be  the 
proportional  band  type  set  at  about  25  F.  If  a tem- 
perature excessive  of  more  than  25  F on  the  high  side 
of  the  set  point  occurs,  a very  rapid  reduction  to  the 
set  temperature  will  be  obtained  by  increasing  the 
dilution  steam  pressure  (pilot  loading  a steam  pressure 
regulator) . 
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The  fuel  input  to  the  volatilization  chamber  will  be 
controlled  to  maintain  a constant  temperature  cf  1600  F 
in  the  PFB  when  the  PFB  is  supplied  with  its  rated 
combustion  air.  As  the  residual  Mustard  agent  in  the 
ton  container  decreases,  the  temperature  in  the  volati- 
lization will  increase  to  maintain  the  desired  volatili- 
zation rate.  The  volatilization  chamber  temperature 
will  reach  its  upper  limit  of  900  F but  the  Mustard 
volatilization  rate  will  start  to  decrease  as  the 
residual  Mustard  is  consumed.  At  this  point,  the 
combustion  air  to  the  PFB  starts  decreasing  to  maintain 
1600  F in  the  PFB.  When  the  PFB  combustion  air  reaches 
its  minimum,  the  volatilization  will  be  complete  so  an 
interlock  will  be  made,  and  the  ton  container  can  be 
moved  to  the  burn-out  chamber.  A fresh  ton  container 
can  then  be  moved  into  the  volatilization  chamber. 

The  volatilization  chamber  will  already  be  at  900  F 
when  the  fresh  ton  container  is  charged. 

The  time- temperature  profile  for  the  total  heating 
process  is  shown  schematically  on  Figure  3. 


FIGURE  3 Time-Temperature  Chart,  Ton  Containers 
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2)  Burn-out  Chamber 

The  burn-out  chamber  temperature  will  be  maintained 
at  a constant  setting  of  1000  F or  higher  if  needed. 

The  load  temperature  should  reach  the  set  point  very 
rapidly  because  of  the  small  temperature  rise  needed 
(100  F) . For  ton  container  charges,  bayonet  type 
sparging  air  lances  will  be  lowered  automatically  to 
the  punched  openings  and  sparging  air  will  then  be 
introduced  into  the  container  to  complete  the  burn-out 
of  solid  carbon  or  sulfur  or  gases  trapped  beneath 
scale  pockets.  This  procedure  will  prevent  or  minimize 
the  afterburning  previously  observed  after  the  bulk 
container  has  been  removed  from  the  furnace.  Sparging 
will  take  place  during  the  final  50%  of  the  burn-out 
cycle . 

After  removal  from  the  burn-out  chamber  the  thermally 
detoxified  load  is  transferred  to  an  air  cooling  chamber 
(described  elsewhere  in  this  report) . 

b . Mustard  Filled  Projectiles 

1)  Volatilization  Chamber 

Detoxification  of  Mustard  filled  155  mm  projectiles 
at  a AO/hour  rate  represents  the  heaviest  furnace 
loading  both  in  heat  load  requirement  and  total 
amount  of  Mustard  evaporation  on  an  hourly  rate  basis . 

Lbs /Hr 

Steel  3200 

Mustard  A 68 

Each  tray  load  of  155  mm  projectiles  will  contain  AA 
projectiles  so  that  the  cycle  time  will  be  66  minutes 
to  obtain  the  specified  production  rate.  Allowing 
time  for  sequential  door  operations  and  a 15  minute 
heat-up  time  in  the  volatilization  chamber  the  rates 
of  Mustard  vaporization  required  to  meet  design  criteria 
are: 


Condition  Lbs /Hr 


Volatilization  process  rate  690 
507.  Allowance  for  peak  rate  1035 
257.  Design  safety  factor  129A 
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Theoretical  heat  transfer  calculations  show  that  a 
volatilization  chamber  temperature  of  1000  F will  be 
required  to  heat  the  filled  projectile  tray  load  to 
the  volatilization  temperature  in  the  15  minute  heat-up 
period.  During  the  heat-up  period  both  the  over-  and 
under- fired  controlled  ratio  burners  and  the  controlled 
ratio  impingement  burners  will  be  firing.  Use  of  the 
impingement  burners  will  assist  in  spreading  the  period 
of  Mustard  evaporation  over  a longer  time  because  the 
outer  row  of  projectiles  and  particularly  those  projec- 
tiles directly  in  the  path  of  the  combustion  products 
will  heat  up  more  rapidly  and  start  volatilizing 
Mustard  before  the  projectiles  in  the  center  rows. 

As  in  the  case  of  the  filled  ton  containers,  the  DHC 
controller  will  decrease  the  volatilization  chamber 
wall  temperature  to  about  700  F just  before  the  end  of 
the  heating  period.  Because  of  the  limited  time  avail- 
able for  temperature  changes,  use  of  a large  amount  of 
excess  dilution  steam  will  probably  be  required. 

When  a 100  F increase  in  PFB  flue  temperature  indicates 
that  volatilization  has  commenced,  the  burner  input  will 
be  controlled  so  as  to  maintain  the  PFB  flue  temperature 
constant  at  1600  F with  the  combustion  air  input  to  the 
PFB  held  constant  at  that  level  required  to  maintain 
1600  F PFB  flue  gas  temperature  at  the  desired  rate  of 
Mustard  volatilization. 

Because  of  the  short  heat-up  and  volatilization  times 
and  the  hazard  involved  in  operating  the  PFB  and  AFB 
systems  on  an  average  rate  basis  so  close  to  the  peak 
Mustard  incineration  design  rate,  it  is  doubtful  that 
Mustard  evaporation  can  be  completed  in  the  volatiliza- 
tion chamber.  It  may  be  necessary  to  complete  as  much 
as  15%  to  2 07o  of  the  Mustard  volatilization  in  the 
burn-out  chamber. 

The  necessity  for  volatilizing  at  700  F until  the  end 
of  the  cycle  period  means  that  the  volatilization 
chamber  wall  temperature  will  not  be  increased  to 
1000  F until  the  start  of  the  next  heating  cycle. 

The  time-temperature  profile  for  the  total  heating 
process  for  filled  projectiles  is  shown  schematically 
in  Figure  A . 
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FIGURE  A Time- Temperature  Chart,  Projectiles 


TIME  (MIN) 


2)  Burn-out  Chamber 

If  Mustard  is  completely  evaporated  in  the  volatiliza- 
tion chamber,  the  burn-out  chamber  wall  temperature 
will  be  maintained  at  1200  F to  heat  the  projectiles 
from  700  to  1000  F in  the  allowed  66  minute  cycle 
period.  This  situation  is  shown  in  Figure  A above. 

If  15%  to  20%  residual  Mustard  remains  in  the  projec- 
tiles, it  will  be  consumed  in  the  burn-out  chamber. 
This  chamber  will  be  controlled  at  1000  F since  the 
quantity  of  residual  is  small  enough  that  controlled 
volatilization  will  not  be  necessary. 

c.  Drained  Munitions  and  Bulk  Containers 

The  only  cases  to  be  considered  for  this  type  operation 
will  be  the  munitions  and  containers  drained  of  GB  and  VX 
down  to  a maximum  of  5%  of  the  filled  content.  All  of  the 
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Mustard  agent  munitions  and  containers  will  be  processed 
in  the  filled  state. 

Although  the  thermal  requirements  of  drained  loads  are 
such  that  complete  detoxification  can  be  achi eved  in  2 
hours  or  less,  the  thermal  operations  described  herein 
will  be  based  on  the  design  basis  cycle  times  of  A hours 
for  the  bulk  containers  and  66  minutes  for  the  munitions 
(155  mm  projectile) . 

1)  Volatilization  Chamber 

The  RMA  tests  indicated  that  the  ton  containers  with 
up  to  15%  of  the  filled  charge  weight  of  Mustard  do 
not  reach  a steady  state  volatilization  condition  but 
evaporate  the  Mustard  as  a short  duration  pulse. 
Accordingly,  the  PFB  flue  temperature  control  mode 
will  not  be  effective  for  drained  munitions  and  con- 
tainers and  the  preferred  control  variable  is  the 
volatilization  chamber  wall  temperature.  The  simplest 
control  system  will  be  to  de-energize  the  PFB  flue 
temperature  control  switching  contact  and  maintain 
the  volatilization  chamber  wall  temperature  at  a con- 
stant 900  F for  drained  projectile  loads  and  at  a 
constant  600  F for  the  drained  container  loads.  Only 
the  over-  and  under- fired  controlled  ratio  burners 
will  be  required  for  the  bulk  containers.  Because 
of  the  heavier  steel  load  for  the  drained  projectile 
case  and  the  66  minute  cycle  time  required,  both  sets 
of  controlled  ratio  burners  may  be  needed  to  obtain 
complete  volatilization  in  the  allowed  cycle  period. 
Completion  of  volatilization  in  the  burn-out  chamber 
will  not  be  acceptable  for  GB  and  VX  because  the 
extermely  low  tolerance  level  requires  that  incineration 
take  place  in  both  the  primary  and  auxiliary  fume 
burners.  The  flue  products  from  the  burn-out  chamber 
are  vented  directly  to  the  auxiliary  fume  burner. 

2)  Burn-out  Chamber 

As  in  the  case  of  filled  containers,  the  burn-out 
chamber  will  be  maintained  at  a constant  temperature 
of  1000-1100  F. 


The  furnace  chamber  temperatures  and  time  temperature 
relationships  presented  in  this  report  are  derived  from 
theoretical  calculations  and  will  be  adjusted  as 
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required  on  the  basis  of  field  tests  performed  on  the 
controlled  volatilization  production  furnace  installa- 
tion during  the  shakedown  and  preliminary  trial  period. 

C . Fume  Burners 

Flue  gases  from  both  the  punching  chamber  and  the  volatilization 
chamber  flow  to  a primary  fume  burner  (PFB)  . Flue  gases  from  the 
PFB  and  the  burn-out  chamber  are  ducted  to  an  auxiliary  fume 
burner  (AFB)  for  final  afterburning  at  a nominal  temperature  of 
1600  F.  Residence  minimum  time  in  each  fume  burner  is  0.5  seconds 
giving  a residence  time  for  the  bulk  of  the  Mustard  fumes  of  1.0 
seconds.  The  minimum  toial  residence  time  for  the  VX  and  GB  fumes 
will  be  2.6  seconds  at  1600  F. 

1.  Primary  Fume  Burner  (PFB) 

a . General  Description 

Agent  fumes  from  the  punching  chamber  and  the  volatilization 
chamber  will  be  incinerated  in  an  oil  fired,  horizontal, 
fume  incinerator.  This  fume  incinerator  will  be  designed 
to  resemble  the  patented  Surface  Combustion  "Rich  Fume 
Incinerator"  having  oil  burners  firing  into  a hot  track  as 
an  ignition  source,  and  a means  to  mix  the  auxiliary  air 
with  the  fuel  rich  fumes  prior  to  ignition.  This  is 
followed  by  a refractory  lined  residence  chamber  operating 
with  a flue  gas  temperature  of  1450  to  1600  F. 


Two  (2)  spark  ignited  oil  burners  will  be  provided  to 
ensure  ignition  and  stable  combustion  of  rich  fume.  Input 
will  be  sufficient  to  maintain  operating  temperature  when 
incinerating  lean  fume.  The  burners  will  be  provided  with 
ultra-violet  flame  scanners  interlocked  to  shut  down  in 
the  event  of  flame  failure.  High  limit  temperature  control 
and  low  temperature  contact  for  furnace  interlock  are  pro- 
vided as  well  as  1400  F flame  sensor  override  contacts. 

The  combustion  air  for  fume  burning  will  be  automatically 
controlled  to  pace  the  input  of  fumes  from  the  furnace  and 
maintain  the  residence  chamber  in  the  operating  temperature 
range.  The  residence  chamber  thermocouple  signal  also 
regulates  the  burner  input  and  dilution  steam  rate  to  the 
volatilization  chamber  so  as  to  maintain  the  rate  of  vola- 
tilization in  the  correct  range.  Operating  temperature 
will  be  recorded  continuously. 
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b . Method  of  Operation 
1)  Mustard  Filled 

Operates  as  a rich  fume  incinerator.  Ratings  will  be 
as  follows: 


Rated 

Cond i t ion  Design 


Mustard  vapor,  lbs/hour 

1035 

1294 

MM  Btu' s/hour 

8.3 

10.4 

Combustion  air,  scfm 

4140 

5175 

Auxiliary  fuel,  gph 

4 

5 

Start-up  fuel,  gph 

20 

20 

Burner  air,  scfh 

17,600 

22,400 

2)  Drained 

Operates  as  a lean  fume  incinerator.  Auxiliary  fuel 
is  required  to  raise  the  gas  temperature  from  1000  F 
leaving  the  furnace  to  14 50  F leaving  the  fume  burner. 
The  operation  will  require  a maximum  of  20  gph  of 
fuel  oil  for  startup  and  approximately  4 gph  for  normal 
operation. 

2 . Auxiliary  Fume  Burner  (AFB) 
a . General  Description 

Fumes  from  the  burn-out  chamber  and  the  flue  gases  from 
the  PFB  will  pass  through  the  auxiliary  fume  burner  (AFB). 
This  burner  will  raise  the  gas  temperature  to  the  nominal 
1600  F afterburning  temperature. 

The  AFB  will  be  provided  with  a spark  ignited  oil-fired 
burner  identical  to  those  used  on  the  PFB.  Input  will  be 
sufficient  to  raise  the  gas  temperature  to  1600  F.  A 
residence  time  of  0.5  seconds  will  be  provided.  The  PFB 
combustion  air  blower  will  also  supply  combustion  air  to 
the  AFB  burner.  The  burner  will  be  provided  with  an  ultra- 
violet flame  scanner,  interlocked  to  close  a safety  shut- 
off valve  in  the  event  of  flame  failure.  A high  tempera- 
ture alarm  is  also  provided.  The  AFB  oil  burners  will  be 
supplied  with  50%  excess  combustion  air. 
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Burner  input  will  be  regulated  by  an  automatic  proportion- 
ing temperature  controller. 

b . Method  of  Operation 

Operates  as  a normal  fume  incinerator  burner,  requiring 
500,000  Btu/hour  of  auxiliary  fuel  input  for  normal  opera- 
tion. Ratings  are  as  follows: 


Rated 
Condit i on 

Desi cn 

Flue  gas  flow,  scfm 

5350 

6700 

MM  Btu/hour  input 

0.5 

0.6 

Burner  air,  scfh 

4400 

5600 

Auxiliary  fuel,  gph 

4 

5 

Start-up  fuel,  gph 

5 

5 

D.  Air  Pollution  Control  System  (APCS) 

The  APCS  is  designed  for  automatic  and  continuous  removal  of  gaseous 
and  particulate  pollutants  from  the  MPF-Afterburner  flue  gas  stream. 
The  degree  of  gaseous  and  particulate  removal  is  designed  to  meet 
or  surpass  the  required  emissions  standards. 

The  system  is  designed  to  produce  no  liquid  effluents  and  will 
minimize  water  consumption  while  maintaining  a 20-25  weight  % 
salt  concentration  feed  to  the  salt  dryers. 

An  analysis  of  the  pollutants  present  in  the  flue  gas  stream  led 
to  the  conclusion  that  both  particulate  and  chemical  scrubbing 
will  be  required  to  meet  the  emission  standards.  Particulate 
scrubbing  will  remove  metallic  oxide  fumes  and  other  particulates. 
Chemical  scrubbing  will  remove  acid  gases,  sulfur  oxides  and  some 
of  the  nitrogen  oxides. 

Flue  gas  flow  rates  through  the  APCS  will  vary  considerably  for 
the  different  munition  items  and  chemical  agents  being  processed. 
Therefore,  we  have  specified  a variable  throat  area  venturi 
scrubber  and  a constant  differential  pressure  controller  so  as  to 
maintain  a high  particulate  collection  efficiency  over  the  flue  gas 
flow  range. 
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The  design  basis  and  design  calculations  for  the  various  components 
of  the  ACPS  are  given  in  considerable  detail  in  the  Specifications 
Section  of  the  Concept  Design  Report  and  will  not  be  included 
herein. 

The  gas  analysis  flows  and  flow  conditions  at  the  interface 
between  the  MPF-Afterburner  and  the  APCS  are  given  in  Table  3, 

"Fume  Burner  Exhaust”.  The  applicable  emission  standards  are 
listed  in  Table  A,  "Emission  Standards  and  Design  Goals". 

The  various  components  of  the  APCS  are  shown  in  Drawing  L-20, 
Process  Flow  Sheet  and  in  Drawing  1722- 2-D,  APCS  Design  Flow  Plan. 
The  major  components  are  the  gas  quench  tower,  venturi  scrubber, 
scrubbing  tower,  exhaust  blower,  reheat  burner  stack,  caustic 
tank,  product  brine  retention  tanks,  salt  dryer  feed  tank,  salt 
dryers  and  associated  pumps  and  instrumentation.  The  process 
stream  conditions  are  given  for  various  points  in  the  APCS  system 
in  Drawing  1722-1-D. 

Particulate  removal  is  accomplished  predominantly  in  the  quench 
tower  and  venturi  scrubber  with  minor  additional  removal  in  the 
scrubbing  tower.  Readily  scrubbed  gaseous  pollutants  will  be 
largely  removed  in  the  quench  tower  and  venturi  while  those 
requiring  contact  time  will  be  removed  in  the  scrubbing  tower 
packed  section.  The  bulk  of  the  fumes  will  also  be  removed  in 
the  scrubbing  tower  packed  section.  The  remainder  will  be  elimi- 
nated by  the  scrubbing  tower  demister  section. 

1 . Gas  Quench  Tower 

a . General  Description 

The  quench  tower  is  a vertical  counterflow  vessel  with 
upflow  of  the  flue  gases.  The  construction  is  shown  on 
Drawing  1722-7-D  and  1722-11-A.  The  design  is  such  that 
at  least  90%  saturation  of  the  flue  gases  is  achieved 
before  entering  the  venturi  scrubber.  This  is  essential 
to  avoid  loss  in  particulate  scrubbing  efficiency  due  to 
vaporization  within  the  venturi  as  static  pressure  is 
reduced  in  the  throat  section. 

The  quench  tower  is  provided  with  large,  ported  nozzles 
operating  at  low  nozzle  pressure  by  providing  a large 
amount  of  excess  quench  liquor  by  means  of  a sump  and 
pump-around  system.  The  quench  liquor  is  comprised  of 
quench  brine  from  the  scrubbing  tower  plus  fresh  quench 
water  make-up. 
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The  tower  diameter  is  selected  so  that,  at  design  condition, 
entrainment  will  be  approximately  3%  of  the  entering  quench 
water  rate.  This  is  very  nearly  equal  to  the  additional 
water  required  to  attain  full  saturation. 

A level  control  is  provided  in  the  quench  tower  sump  with 
excess  brine  returned  to  the  scrubbing  tower. 

Emergency  tower  water  will  automatically  enter  the  quench 
tower  in  the  event  of  a commercial  power  failure  or  a high 
quench  zone  temperature. 

b.  Method  of  Operation 

The  quench  liquor  rate  is  set  so  that,  to  achieve  90%  of 
the  saturation  at  the  design  conditions,  the  tower  height 
requirement  is  compatible  with  the  elevation  of  the  venturi 
scrubber . 

The  desired  rate  of  demineralized  well  water  make-up  to 
the  quench  tower  is  that  amount  required  to  fully  saturate 
the  incoming  hot  flue  gas.  With  the  pumping  around  of 
excess  liquor  the  make-up  rate  cannot  be  established  by 
quench  zone  temperature  control  because  wide  swings  in 
product  salt  concentration  will  be  incurred  as  the  flue 
gas  flow  rate  varies.  The  make-up  water  addition  rate 
will  be  controlled  in  response  to  two  signals.  The  base 
line  flow  will  follow  the  salts  concentration  in  the 
scrubber  sump.  During  Mustard  processing,  the  water  will 
also  respond  to  the  PFB  air  supply. 


Both  the  make-up  flow  controller  and  the  quench  rate  flow 
controller  are  equipped  with  remote  set  point  capability 
to  make  changing  to  other  control  modes  possible. 

2 . Venturi  Scrubber 

a.  General  Description 

The  general  design  features  of  the  venturi  scrubber  are 
shown  on  Drawing  1722-8-A.  Ninety  percent  (90%)  saturated 
flue  gas  at  300  F from  the  quench  tower  flows  axially  into 
the  top  of  the  venturi  scrubber.  Large,  cyclonic- inlet 
scrubbing  liquor  inlets  without  restricting  nozzles  are 
used  in  an  enlarged  diameter  section  to  prevent  plugging. 
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The  venturi  scrubber  is  provided  with  a variable  area  throat 
so  as  to  maintain  a constant  pressure  differential  and  high 
collection  efficiency  over  a wide  range  of  flue  gas  flow. 
Throat  area  modulation  is  achieved  hy  using  an  electrical 
plug  no2zle  insert  positioner  actuated  by  the  differential 
pressure  controller.  The  throat  section  is  flanged  for 
ease  of  removal  and  provided  with  a side  access  port  for 
internal  throat  inspection. 

Calculated  collection  efficiencies  are  plotted  versus 
particulate  micron  size  for  a number  of  differential 
pressure  drops  in  Figure  5. 

This  figure  shows  that  at  least  99 °L  collection  efficiency 
can  be  attained  for  particulates  down  to  2 microns  using 
the  design  differential  pressure  of  20"  w.c. 

b.  Method  of  Operation 

The  venturi  throat  area  is  automatically  adjusted  by  an 
electrically  operated,  axially  positionable  plug  nozzle 
as  previously  described.  Scrubbing  liquor  slurry  is  drawn 
from  the  scrubbing  tower  sump  by  a slurry  pump  and  fed  to 
the  venturi  scrubber  inlet  nozzles  through  a line  equipped 
with  a flow  metering  orifice  and  remotely  adjustable  flow 
controller.  Scrubbing  liquor  flow  must  be  set  by  the 
operator  according  to  a pre-knowledge  of  the  MPF-Afterburner 
system  average  flue  gas  flow  conditions  over  a given  opera- 
ting period. 

3 . Scrubbing  Tower 

a . General  Description 

The  scrubbing  tower  layout  is  shown  on  Drawing  1722-6-D. 
Arrangement  of  the  associate  piping  and  controls  is  shown 
on  Drawing  1722- 2-D.  Flue  gases  enter  the  scrubber  tower 
through  a 90°  elbow  followed  by  a baffled  tangential  inlet 
to  minimize  entrainment  of  the  particulate  laden  liquid. 

A sump  is  located  below  the  gas  inlet. 

A tilted  chimney  tray  with  bypass  wash  and  bypass  purge  is 
installed  above  the  gas  inlet  and  is  designed  to  minimize 
the  particulate  ppm  level  in  the  clean  liquor.  Above  the 
chimney  tray  a packed  tower  section  operates  at  85%  of 
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flooding  velocity  and  is  designed  to  give  at  least  90% 

SO2  removal. 

Clean  liquor  from  the  chimney  tray  is  pumped  to  a weir 
trough  distributor  above  the  packed  section  of  the  tower. 

The  packed  section  is  followed  by  a demister  section 
packed  with  95%  efficiency  polypropylene  packing. 

Phosphoric  acid  mist  removal  is  accomplished  in  the  demister. 

A manually  removable  plate  is  provided  in  the  demister 
support  sheet  to  allow  bypassing  the  demister  at  higher 
gas  flow  rates  when  phosphoric  acid  mist  will  not  be 
present.  A crinkled  wire  mesh  screen  is  provided  for 
entrainment  removal  when  the  bypass  is  open. 

b.  Method  of  Operation 

Flue  gases  from  the  bottom  outlet  of  the  venturi  scrubber 
enter  the  scrubber  tower  through  a tangential  inlet  and 
flow  upward  through  the  tilted  chimney  tray  and  the  packed 
bed.  High  SO2  removal  is  achieved  at  85%  of  flooding 
l velocity  and  down  to  20%  of  flooding  velocity  thus  satisfying 

all  system  requirements  under  which  SO2  will  be  present. 

The  upper  section  is  provided  with  demisters  for  phosphoric 
acid  removal. 

Clean  liquor  is  pumped  from  the  chimney  tray  to  the  weir 
distributor  above  the  packed  bed.  The  sump  liquor  pH  is 
monitored  and  a signal  transmitted  to  a fresh  caustic  flow 
control  valve  connecting  to  the  clean  liquor  recycle  line. 

Fresh  water  is  provided  on  an  intermittent  basis  to  sprays 
arranged  for  cleaning  the  demister  section.  The  demister 
cleaning  water  is  drained  to  the  sump. 

The  scrubbing  liquor  in  the  bottom  of  the  scrubbing  tower 
is  maintained  at  a high  salt  concentration  to  eliminate 
the  need  for  a pre-evaporator.  Therefore,  a high  rate  of 
recirculation  is  provided  by  the  purge  pumps.  Part  of  the 
flow  is  returned  to  the  bottom  of  the  scrubber  to  maintain 
a suspension. 
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4 . Exhaust  Blower 

The  exhaust  blower  has  been  sized  to  provide  adequate  static 
pressure  rise  at  the  design  flow  rates.  The  backwardiy 
inclined  tip  blade  design  has  the  following  advantages: 

The  power  requirement  curve  has  a maximum  and  is 
non-overloading  at  high  flow,  low  pressure. 

The  pressure-capacity  curve  is  conducive  to  stable 
operation. 

Efficiency  is  high,  typically  65-80%. 

To  accommodate  the  high  turndown  requirement,  the  blower  is 
equipped  with  inlet  vanes  positioned  electrically  by  remote 
turndown  control. 

5 . Reheat  Burner 

a . General  Description 

The  stack  reheat  burner  is  sized  to  avoid  a visible  steam 
plume  from  the  stack.  The  electrically  ignited  burner  is 
an  inline  design  located  on  the  stack  centerline  and  firing 
in  the  direction  of  flue  gas  travel.  Fuel  input  can  be 
adjusted  manually  to  give  a 4 to  1 turndown  range. 

Automatic  flame  safeguard  controls  and  alarms  are  provided 
and  the  burner  will  be  shut  down  automatically  in  the  event 
of  flame  failure,  power  failure,  fuel  or  air  pressure 
failure. 

b.  Method  of  Operation 

The  steam  plume  reheater  is  used  only  on  days  when  the 
ambient  conditions  are  such  that  flue  product  condensation 
produces  a highly  visible  plume.  The  burner  is  controlled 
remotely  from  the  control  module  and  the  operator  will 
manually  adjust  the  burner  input  at  the  minimum  level  to 
j us t eliminate  the  condensed  vapor  plume.  The  burner  air- 
fuel  ratio  will  be  adjusted  at  25%  excess  air  to  eliminate 
any  visible  flue  product  emissions  due  to  incomplete  com- 
bustion of  the  No.  2 oil. 
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a . General  Description 

The  stack  is  a field-erected,  self-supported  pipe  that 
discharges  flue  products  50  ft  above  ground  level.  It 
is  designed  to  withstand  80  mph  wind  loading  and  is 
provided  with  sampling  ports  for  emission  monitoring. 

7 . Caustic  Tank 

a . General  Description 

A schematic  layout  of  the  caustic  tank  is  shown  on  Drawing 
1722-5-A.  The  general  arrangement,  piping  and  associated 
controls  are  shown  on  Drawing  1722- 2-D.  The  purpose  of 
the  caustic  tank  is  to  provide  an  interface  supply  between 
the  main  caustic  supply  source  and  the  APCS . The  tank  is 
sized  for  approximately  5 hours  hold-up  of  18  wt  % sodium 
hydroxide  at  125%  of  the  normal  flue  gas  flow  rate.  The 
tank  is  equipped  with  level  control  and  an  automatic 
blocking  valve  on  the  inlet. 

b . Method  of  Operation 

The  caustic  level  in  the  tank  is  maintained  automatically 

by  operation  of  the  inlet  blocking  valve.  Flow  of  caustic 

to  the  scrubbing  tower  is  regulated  by  a control  valve  , 

actuated  by  the  pH  controller  located  in  the  sump  of  the 

scrubbing  tower. 

i. . Brine  Processing  System 

i 

1 . Brine  Retention  Tanks 
a . General  Description 

Three  (3)  product  hold-up  tanks  are  provided  to  permit 
isolation,  sampling,  analysis  and  certification  of  the 
salt  solution  before  routing  to  the  salt  dryers.  Each 
tank  is  sized  for  4 hours  hold-up  at  125%  production  rate 
with  allowance  for  salt  dilution  to  20  wt  %. 

The  general  design  features  of  the  brine  retention  tanks 
are  shown  schematically  in  Drawing  1722-3-A.  The  general 
arrangement,  piping  and  associated  equipment  are  shown  in 
Drawing  1722-2-D.  • 
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Tlie  recirculating  pump  on  the  scrubbing  tower  sump  outlet 
line  connects  to  the  retention  tank  inlet  header  through 
a flow  control  valve  actuated  by  the  sump  level  control. 

The  retention  tank  outlet  pump  is  also  equipped  with  a 
pressure  control  valve  fitted  recirculating  line  to  pro- 
vide thorough  tank  mixing  inhibiting  settling.  Internal 
steam  coils  are  provided  to  maintain  the  salt  solution 
above  its  saturation  temperature. 

b. 

Method  of  Operation 

Each  retention  tank  is  sized  for  4 hours  hold-up  at  125% 
production  rate.  Discharge  pumps  arc  sized  to  empty  a 
tank  in  1 hour  at  the  production  rate  and  additionally  to 
provide  thorough  tank  mixing  with  50%  bypass.  Therefore, 
the  three  retention  tanks  can  allow  continuous  operation  of 
the  APCS  even  though  one  salt  solution  batch  fails  initial 
certification. 

2.  Salt  Drver  Feed  Tank 

a . 

Ceneral  Description 

The  general  design  features  of  the  salt  dryer  feed  tank 
are  shown  on  Drawing  1722-8-A.  The  general  arrangement, 
piping  and  associated  equipment  are  shown  on  Drawing 
1722-2-D. 

The  salt  dryer  feed  tank  is  sized  for  8 hours  hold-up  at 

125%  production  rate  with  allowance  for  salt  dilution  to 

20  wt  %.  The  feed  tank  is  equipped  for  caustic  addition 
and  pump-around  agitation  so  that  it  may  serve  as  a reten- 
tion tank  if  necessary.  Its  pump  is  identical  to  the 
retention  tank  pumps  and  can  empty  the  tank  in  approximately 
2 hours.  The  flow  rate  from  the  feed  tank  to  the  salt 
dryers  is  set  by  a remote  control  valve  which  can  receive 
its  signal  from  the  salt  dryer  control  system.  An  internal 
steam  coil  is  provided  to  maintain  the  salt  solution  above 
the  saturation  temperature. 

b. 

Method  of  Operation 

Salt  solution  is  pumped  to  the  salt  dryer  feed  tank  from 
the  retention  tank  holding  certified  salt  solution.  The 
outlet  pump  feeds  salt  solution  to  the  salt  dryers  at  a 
rate  about  three  (3)  times  greater  than  the  drying  capacity. 
The  overflow  salt  solution  is  pumped  back  to  the  salt  dryer 
feed  tank. 
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3 . Salt  Dryers 

a . General  Description 

Three  (3)  double  drum  dryers  will  be  provided.  The 
general  arrangement  of  the  dryers  and  associated  equipment 
is  shown  on  Drawing  L-37. 

The  dryers  are  fed  with  salt  solution  from  a common  header 
connected  to  the  salt  dryer  feed  tank  discharge  pump.  The 
salt  dryer  supply  header  may  also  be  fed  directly  from  any 
of  the  retention  tanks.  The  salt  is  fed  to  a trough  below 
the  rotating  drums  and  is  splash  fed  to  the  surface  of  the 
drums  which  are  revolving  in  opposite  directions.  Drying 
heat  is  provided  by  steam  supplied  to  the  inside  of  the 
drums.  Dried  salt  is  removed  by  the  scraping  action  of  I 

knife  blades.  The  blades  are  surrounded  by  a housing 
ducted  to  bag  filters  to  minimize  dust  emission. 

Dry  product  salt  is  collected  in  troughs  and  screw  conveyor 
fed  to  a bucket  elevator.  Another  screw  conveyor  transports 
the  salt  to  a drum  loader  and  compactor. 

Exhaust  steam  is  collected  in  a hood  over  each  dryer  and 
is  vented  through  the  building  roof. 

b . Method  of  Operation 

The  salt  dryers  will  operate  continuously  20  hours  per 
day.  Each  dryer  can  produce  460  lbs  per  hour  of  dried 
salt.  The  feed  rate  is  maintained  at  about  three  (3) 
times  the  evaporation  rate  for  the  three  (3)  dryers. 

The  excess  salt  solution  is  pumped  back  to  the  salt 
dryer  feed  tank. 

F.  Effluent  Gas  Monitoring  Station 
1 • General  Description 

A separate  fully  air  conditioned  room  will  be  provided  to 
house  instruments  and  stack  effluent  agent  monitoring  equip- 
ment. The  monitoring  station  will  be  provided  with  all 
necessary  supporting  utilities  as  described  in  the  specifics 
tions  section  of  this  report. 


PO»M  OtH  ■ Bf 


9 


I 

* 


| 


SURFACE  COMBUSTION 


METAL  PARTS  FURNACE 
DAAA15- 74-C-0092 


Contractor  furnished  air  pollution  monitoring  equipment  will 
include: 

SC>2  monitor  (sample  point  No.  2) 

Continuous  0 ^ monitor  (sample  point  No.  1) 

Chemical  agent  monitoring  equipment  will  be  Government 
furnished . 

Each  system  shall  be  comprised  of  three  (3)  main  functional 
groups:  the  sample  probe  and  transfer  line  including  sample 
pump  and  filters,  the  analyzer/recorder  instruments  and  the 
alarm  circuitry. 

G.  Water  Supply 

1 . General  Description 

Analysis  of  the  test  results  for  the  CAMDS  water  supply  shows 
that  treatment  is  necessary  for  use  of  the  water  as  boiler 
feedwater.  Also  water  use  for  direct  contact  quenching, 
demister  back- flushing  and  level/pressure  tap  purging  may 
require  preconditioning. 

The  water  supply  and  treatment  system  is  shown  on  Drawing 
L-59,  Process  Water  Schematic. 

Well  water  is  used  directly  for  gas  quenching,  showers,  floor 
washing  connections,  etc.  Water  for  other  process  use  passes 
through  filters  and  water  softeners  and  is  pumped  to  a reverse 
osmosis  unit.  The  treated  water  from  the  R.O.  unit  is  fed  to 
a head  tank  which  stores  water  for  emergency  use  as  well  as 
serving  as  a pump  head  tank  for  normal  service.  The  waste 
water  (blowdown)  stream  from  the  R.O.  unit  is  fed  to  the  quench 
tower  along  with  filtered  and  softened  well  water. 

Treated  water  pumps  are  supplied  from  the  head  tank  and  feed 
water  to  the  MPF  fog  nozzles,  hydraulic  oil  cooler,  furnace 
internal  door  cooling  circuit,  boiler  feedwater  tank  and  the 
demister  backflush  connections. 
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H.  Steam  Supply 

The  steam  and  condensate  return  piping  is  shown  schematically  on 
Drawing  L-58.  Steam  is  supplied  at  125  lbs  per  square  inch  from 
a package  type  boiler  fully  equipped  to  meet  all  insurance  code 
requirements.  The  burner  is  equipped  with  ultra-violet  flame 
supervision  and  complete  safeguard  protection  is  provided  against 
failure  of  power,  air  and  fuel  pressure  low  boiler  water.  Other 
design  features  are  described  in  detail  in  the  Equipment  Specifica- 
tions Section  of  this  report. 

Steam  is  piped  at  125  psig  to  the  steam  dilution  nozzles  on  the 
MPF,  to  the  three  (3)  rotary  drum  dryers,  to  the  three  (3)  brine 
retention  tanks  and  to  the  salt  dryer  feed  tank. 

A pressure  reducing  station  provides  steam  at  15  psig  for  building 
and  enclosure  heating.  Condensate  from  all  process  and  building 
heating  applications  is  returned  to  a condensate  receiver  tank. 
Treated  water  is  also  fed  to  the  condensate  receiver  tank  as  boiler 
make-up  water.  The  boiler  feed  water  is  pumped  from  the  condensate 
receiver  tank  to  the  boiler  as  required  by  the  water  level  control. 


1 . Operator  Manning  Table 

A suggested  manning  table  for  this  plant  is  presented  as  follows: 


Personnel 


Supervisor 


Operator  A 


Operator  B 


Duties  & Responsibilities 

Coordinate  operation  with  other  modules 
Supervision  of  shift  personnel 
Follows  SOP  in  event  of  emergency 
Overall  control  of  operations 
Prepares  necessary  reports 

Operates  process  control  equipment 
Works  in  the  Control  Module 
Coordinates  activities  of  subordinate 
operators 

Takes  action  in  event  of  process  upset 

Operates  material  handling  equipment 
including  MPL,  charge  car,  burster 
loader,  return  conveyor 
Works  in  MHE  Control  Room 
Operates  furnace  doors  and  conveyor 
Monitors  PDR  trolley  conveyor 
Operates  projectile  unloader 
Initiates  action  on  tray  handling  anomaly 
Directs  activities  of  MHE  tender 
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Personnel 

Duties  & Responsibilities 

MUE  Tender 

Monitors  remote  TV  screens 

Operates  MUE  in  place  of  OPERATOR  B 

Works  in  MUE  Control  Room 

Assists  BIF  OPERATOR,  loading  bulk  items 
on  trays 

Maintains  tray  alignment  for  bulk  items 

Furnace  Tender 

Performs  minor  maintenance  tasks 

Lights  burners  on  start  up 

Observes  operation  thru  sight  ports 
Lubricates  furnace  bearings,  gear  boxes 
Tends  fans,  hydraulic  unit 

WORKS  IN  6- LEVEL  AREA 

Forklift  Operator 

Operates  forklift  truck 

Transports  bulk  items  to  load  point 

Assists  BIF  OPERATOR 

Works  primarily  in  the  BIF  Module 

Operator  C 

Operates  furnace  discharge  car  and  scrap 
handling  equipment 

Loads  bulk  item  scrap  on  truck 

Operates  projectile  crane  and  electro- 
magnet 

Sequences  furnace  unloading  on  signal 
from  OPERATOR  A 

Works  in  scrap  handling  booth 

Scrap  Tender 

Assists  OPERATOR  C 

Loads  bulk  scrap  items 

Operates  projectile  scrap  handling 
equipment 

Assists  OPERATOR  D and  salt  dryer  tender 
to  package  and  load  salt  drums 

Operator  D 

Operates  air  pollution  control  and  brine 
treatment 

Directs  salt  packaging  and  loading 

Directs  salt  dryer  tender 

Tends  scrubber  subsystem 

Supervises  certification  and  testing  of 
brine 
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Personnel  Duties  & Responsibilities 

Salt  Dryer  Tender  Assists  OPERATOR  D 

Packages  salt 
Loads  salt  drums  on  truck 
Unloads  and  handles  empty  salt  drums 
Tends  to  salt  dryers,  minor  maintenance 
and  adjustment 

Sampler  Samples  brine  in  certification  tanks 

Carries  samples  to  chemical  laboratory 
Performs  miscellaneous  tasks 

J.  Utility  and  Process  Requirements 

CAMPS  Processing  Mode 

Item  Bulk  M Bulk  N Proj.  M Proi.  N 


1. 

Caustic  @ 18%,  gpm 

5.9 

.32 

7.0 

.26 

2. 

Steam  @ 150  psi,  lbs/hr 

5370 

220 

5913 

180 

3. 

Steam  @ 15  psi,  lbs/hr 

1100 

1100 

1100 

1100 

A. 

Power  @ 460V,  kw 

350 

350 

350 

350 

5. 

Emer.  Power  @ 460V,  kw 

150 

150 

150 

150 

6. 

Well  Water,  gpm 

12.4 

3.7 

13.6 

3.3 

7. 

Primary  Treated  Water,  gpm 

11.9 

3.2 

13.1 

3.0 

8. 

Secondary  Treated  Water,  gpm 

3.0 

3.0 

3.0 

3.0 

9. 

Fuel  Oil,  gph 

89.7 

28.8 

101 

25.4 

10. 

Brine  @ 80%  H2O,  gpm 

7.5 

.37 

8.3 

.30 

11. 

Bone  Dry  Salt,  lbs/hr 

935 

44.6 

1031 

36.5 

12. 

3 

Salt  Storage,  ft 

29Q 

13.8 

320 

11.3 

13. 

Water  Head  Tank,  gal 

2880 

2980 

2889 

2980 

14 . 

Fuel  Oil  Tank,  gal 

2150 

491 

2620 

610 

15. 

Cauatic  Tank,  gal 

1700 

96 

2100 

78 

16. 

Salt  Drum  Storage,  No 

388 

18.5 

429 

25.2 
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Design  Approach  for  Shut.d  ivn  Procedures 
1 . Introduct  ion 

Both  planned  and  emergency  situations  will  arise  in  any  pr  ::t  - 
operation  requiring  safe  shutdown  procedures.  These  procedures 
should  be  established  before  the  final  equipment  design  is 
undertaken  to  insure  that  adequate  design  factors  have  been 
followed  and  that  controls  are  provided  to  exec  ite  the 
procedures.  Reserve  equipment  must  be  provided  to  manage  both 
utility  and  equipment  failures  where  t xic  agents  • r chemic -t ' - 
may  cause  personnel  injury  or  equipment  damage  if  not  n.nr.r  ' 
Furthermore,  these  procedures  must  be  reviewed  ar.d  expanded 
periodically  during  the  course  of  the  detailed  design  and  .’-cbr: 
cation  phases  of  the  project. 

Emergency  shutdowns  will  result  from  one  or  more  of  the  foil  , 
ing  types  of  failures: 


a . 

Electrical  power 

e.  Fuel  supply 

b. 

Water  supply 

f.  Toxic  gas 

release 

c . 

Caustic  supply 

g.  Component: 

fai lure 

d. 

Steam  supply 

Emergency  procedures  will  normally  require  an  immediate  c.e  - - * - 
tion  of  producti  n followed  with  an  orderly  shutdown  of  system 
components.  In  the  case  of  the  Metal  'Parts  Furnace,  c.onf  a m<- - 
and  munitions  being  pr  cessed  will  be  rapidly  cooled  with  w a- 
fog  nozzles  and  contained  within  the  furnace  in  the  event  or.  r i 
emergency  shutdown.  If  sufficient  time  is  available,  in  pr  :t  - - 
items  will  be  c mpleted  and  a more  deliberate  shutdown  wil'.  Ht 
executed.  The  F g water  will  be  supplied  at  a rate  of  14  i pm 
This  will  C"  1 the  volatilization  chamber  and  a full  ton  con- 
tainer from  processing  temperature  to  2.00  F in  less  than  five 
(5)  minutes. 

The  restart;  procedures  must  provide  for  the  situation  where  a 
partially  filled  munition  exists  within  the  furnace.  After 
restoration  of  utilities,  the  process  must  be  started  in  revet -e 
to  insure  that  the  air  pollution  controls  and  the  fume  burner- 
are  fully  operational  before  the  furnace  burners  can  be  start:  d. 
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Interlocks  and  supervisory  controls  will  be  included  in  the 
design  to  insure  a safe  start  in  any  event. 

2.  Electrical  Power  Failure 

a.  Causes 

1) 

Overloading 

2) 

Short  circuiting 

3) 

Lightning,  storm  or  fire  damage 

4) 

Human  error 

b.  Necessary  Provisions 

1) 

System  generating  capacity  design  factor  of  1.25. 

2) 

Circuit  breakers  in  branch  circuits  to  prevent  over- 
heating of  motor  windings. 

3) 

Lightning  protection. 

4) 

Emergency  power  supply  available  when  the  voltage  is 
reduced  to  70%  of  line  voltage  and  within  5 seconds  of 
the  interruption.  Equipment  to  be  serviced  by  emergency 
power  will  include: 

a)  Boiler  feedwater  pump,  auto  start 

b)  Boiler  blower  and  fuel  oil  pump,  auto  start 

c)  Boiler  controls,  auto  start 

d)  Fuel  oil  pump,  auto  start 

e)  Combustion  air  blower  and  fan,  auto  start 

f)  Fume  burner  controls,  auto  start 

g)  Clean  liquor  pump 

h)  Quench  brine  return  pump,  auto  start 

i)  Venturi  slurry  pump 

j)  Induced  draft  fan  at  reduced  speed,  auto  start 
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k)  Shroud  isolation  doors 

1)  Furnace  hydraulic  pump 

tn)  Furnace  drive 

n)  Treated  water  pump 

o)  Toxic  agent  monitoring  equipment,  auto  start 

p)  Selected  liquid  and  sample  line  traemg 

q)  Selected  plant  lighting,  auto  start 

5) 

Afterburner  combustion  control  delay  timer  to  maintain 
ignition  for  up  to  7 seconds  to  enable  the  emergency 
power  system  to  react  without  loss  of  ignition. 

6) 

Automatic  reduction  of  afterburner  fuel  input  to  match 
reduced  draft  conditions. 

7) 

Interlock  with  upstream  modules  to  terminate  further 
feeding  of  parts. 

8) 

Safety  shutoff  valve  to  close  air  lines  to  furnace 
volatilization  chamber. 

9) 

Automatic  solenoid  opening  in  fog  water  line  to  the 
volatilization  chamber. 

c.  Actions 

1) 

Operating  personnel  should  take  immediate  action 
prescribed  by  SOP  for  personal  safety. 

2) 

Manually  start  all  utilities  and  systems  connected  to 
the  emergency  power  system  which  do  not  start  auto- 
matically . 

3) 

Check  to  insure  that  fog  water  to  the  volatilization 
chamber  has  functioned.  Manually,  start  the  quench 
steam  as  a backup  if  the  water  flow  is  not  established. 

4) 

Monitor  critical  system  indicators  until  safe  conditions 
warrant  shutdown  of  the  fume  burners. 

5) 

Initiate  final  shutdown  of  remaining  operating  equipment. 
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6)  Turn  off  water  and  steam  purge  systems  when  temperature 
falls  to  200  F. 

d . Alternate,  Failure  of  Support  System  Power 

Should  a failure  of  an  electrical  device  in  an  auxiliary 
equipment  item  such  as  a cooling  chamber,  scrap  handling 
device,  salt  dryer,  salt  packaging  item,  etc.,  then  a 
deliberate  shutdown  can  be  initiated.  In  this  case,  the 
operating  cycle  will  be  completed  :in  the  normal  processing 
mode . 

When  processing  projectiles,  there  will  be  three  (3)  trays 
to  be  processed.  Fresh  projectiles  from  the  PDR  should  be 
stopped.  The  tray  on  the  MPL  should  be  loaded  with  projec- 
tiles in  the  trolley  shroud.  We  estimate  that  3 to  A hours 
will  be  required  to  clear  the  system  of  agent  filled  projec- 
tiles . 

When  processing  filled  ton  containers,  we  estimate  that 
there  will  be  a maximum  of  two  (2)  to  be  processed.  They 
will  require  up  to  8 hours  to  complete. 

3 . Water  Supply  Failure 

a . Causes 

1)  Loss  of  a supply  or  recirculating  pump. 

2)  Power  overload  to  a supply  or  recirculating  pump. 

3)  Flow  blockage. 

b.  Necessary  Provisions 

1)  Redundant  pumps  for  caustic  supply,  caustic  recycle, 
brine  recycle,  and  treated  water  pumps. 

2)  System  capacity  design  factor  of  1.25. 

3)  Electric  tracing  of  brine  lines. 

4)  Heating  of  scrubber  enclosure  to  prevent  freezing. 

5)  Scrubber  sump  reservoir  to  provide  reserve  for  shutdown. 

6)  Condensate  receiver  reserve  to  provide  for  safe  boiler 
shutdwn  and  500  gallons  for  furnace  purging. 
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7) 

Emergency  water  reservoir  holding  500  gallons  for  backup 
of  the  fog  water  system. 

c . 

Actions 

1) 

Start  redundant  pump  when  applicable. 

2) 

Terminate  process  operations  to  reduce  system  flews. 

3) 

Initiate  emergency  shutdown  procedure,  continue  fume 
burning. 

4) 

Cool  volatilization  process  with  fog,  automatically 
sequenced . 

5) 

Use  backup  steam  system  to  cool  volatilization  chamber 
if  the  water  flow  is  interrupted. 

6) 

Shut  off  fume  burners  when  volatilization  zone  is 
suitably  cooled. 

4.  Caustic 

Supply  Failure 

a. 

Causes 

1) 

Failure  of  supply  from  ADS. 

2) 

Failure  of  caustic  pump. 

3) 

Control  failure  (pH  control) . 

4) 

Line  break. 

b. 

Necessary  Provisions 

1) 

Redundant  pump  for  system  supply. 

2) 

Caustic  storage  (8  hours)  in  the  MPF  for  a deliberate 
shutdown  and  for  decon  of  brine  in  the  certification 
tanks . 

3) 

Fresh  water  backflush  for  sensing  elements. 

c. 

Action 

1) 

Start  redundant  pump. 

2) 

Determine  if  on  ADS  supply  failure  is  expected  to 
continue. 
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3)  Start  deliberate  shutdown  procedure  if  supply  cannot 
be  restored. 

5.  Steam  Supply  Failure 


a.  Causes 


1)  Boiler  failure 

2)  Fuel  failure 


3)  Steam  line  break  or  plugging 

b.  Necessary  Provisions 

1)  All  boiler  services  are  tied  into  emergency  power. 

2)  Ignition  safety  delay  timer  to  maintain  flame  during 
a power  dip  and  changeover  to  emergency  power. 

3)  Emergency  fuel  supply  for  the  boiler. 

A)  Condensate  reservoir  with  500  gallons  of  over  capacity 
for  reserve. 

5)  Standby  water  reservoir  (500  gallons)  and  a fog  water 
pump  to  back  up  boiler  steam  purge  function  in  the 
volatilization  chamber  of  the  furnace. 

c.  Action 

1)  Attempt  to  restore  boiler  operation. 

2)  Initiate  emergency  shutdown  procedure  if  boiler  cannot 
be  restored  within  a period  of  from  10  to  15  minutes. 

6 . Fuel  Supply  Failure 
a.  Causes 


1)  Fuel  pump  failure 

2)  Fuel  filter  blockage 

3)  Supply  failure 
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b . Necessary  Provisions 

1)  Redundant  fuel  oil  pumps  with  automatic  starting  of 
the  alternate  when  line  pressure  drops. 

2)  Dual  filters,  one  in  series  with  each  pump. 

3)  Fuel  storage  tank  remote  level  indicator  with  low 
level  alarm. 

4)  Emergency  fuel  tank  to  serve  boiler  and  fume  burners 
for  the  time  necessary  to  implement  an  emergency 
shutdown. 

c . Action 

1)  Disciplined  procedure  for  regular  oil  filter  cleaning. 

2)  Disciplined  surveillance  of  the  fuel  oil  tank  level. 

3)  Initiate  deliberate  shutdown  procedure  when  the  low 
level  alarm  is  activated. 

7.  Toxic  Gas  Release 


i 


a . Causes 

1)  Fume  burner  flame  out . 

2)  Loss  of  scrubber  liquids. 

3)  Pipe  or  duct  break. 

b.  Necessary  Provisions 

1)  Toxic  (6  level)  ventilation  of  furnace  and  fume  burner 
enclosure  (shroud) . 

2)  Emergency  fuel  for  the  fume  burner. 

3)  Reserve  of  scrubber  liquor  in  the  scrubber  sump. 

c.  Actions 


1)  Operating  personnel  should  take  immediate  action 

prescribed  for  personal  safety  as  prescribed  by  SOP. 
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V.  GENERAL 

SPECIFICATIONS 

A.  Drawings 

This  specification  prescribes  general  requirements  for  the  prepara- 
tion of  engineering  drawings  and  associated  lists,  and  for  applica- 
tion of  Intended  Use  Categories  for  their  acquisition.  Commercial 
drawings  for  equipment  will  be  used  where  they  are  adequate  for  the 
purpose.  Engineering  drawings  as  used  in  this  specification, 
include  engineering  drawings  and  associated  lists. 

Drawing  classification  for  this  project  will  include: 

1. 

Categories 

Category  B - Interface  Control 

C - Service  Test 

F - Procurement  (Interchangeable  Items) 

G - Installation 

H - Maintenance 

2. 

Forms 

Drawings  for  categories  B and  G will  be  Form  2,  Drawings  to 
Industry  Standards  (partial  military  control) . 

Drawings  for  categories  C,  F and  H will  be  Form  3,  Drawings 
to  Industry  Standards  (minimum  military  control) . 

Quality  Control  for  drawings  will  be  in  accordance  with  MIL-D-1000. 

3. 

Drawings 

a.  The  Contractor  shall  perform  all  drawing  work  on  standard 
tracing  cloth  furnished  by  him  and  as  per  the  format 
required  by  the  Government.  Any  deviation  from  this 
procedure  must  be  approved  by  the  Contracting  Officer. 

4. 

Contents  of  Drawings 

a.  The  Contractor  shall  engage  design  engineers,  draftsmen, 
and  all  other  personnel  necessary  to  produce  under  super- 
vision of  professional  engineers  the  drawings  necessary 
to  complete  the  design  and  construction  details  of  the  work 
prescribed  in  items  of  the  specifications. 
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c.  HnasurcmcnLs 


The  Contractor  shall  verily  all  dimensions  as  may  be 
required  to  insure  proper  fitting  and  placement  of  all 
material  and  equipment  furnished.  Responsibility  for 
accuracy  of  all  measurements  shall  be  the  Contractor's 
and  no  extra  charges  will  be  allowed  due  to  incorrect 
measurements.  No  extra  charge  will  be  allowed  for  minor 
differences  between  actual  measurements  and  dimensions 
indicated  on  the  drawings. 

B.  Codes  and  Standards 


1 . Workmanship 


a.  Piping 

All  piping  shall  conform  to  the  American  Standard  Code 
for  Pressure  Piping,  ASA  B31.3,  dated  1966  and  to  the 
military  standard  color  code  for  pipelines  MIL-STD-101B, 
dated  3 Dec  1970. 

b . Welding 

The  design  shall  be  prepared  sucli  that  fabrication 
welding  will  be  in  accordance  with  MIL-STD- 1261a , dated 
30  Sep  1968. 

c . Painting 

The  Contractor  design  shall  be  prepared  such  that  fabrica- 
tion painting  will  be  in  accordance  with  the  following: 

Certain  surfaces  will  not  require  paint  for  protection. 
The  following  are  examples  of  surfaces  that  shall  be 
masked  or  otherwise  protected  during  painting: 

1)  Machine  surfaces  that  move  with  respect  to  each  other 
such  as  threads,  slides,  bearing  contacts  and  gear 
teeth. 

2)  Electrical  parts,  such  as  contacts,  relays,  bearings, 
insulators,  sockets,  plugs,  connectors,  and  terminals 

3)  Plastic  and  rubber  parts  such  as  insulators,  mounts, 
spacers,  and  windshields. 


A)  Lubrication  fittings,  cups  and  holes. 
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Painting  shall  bo  done  in  clean,  dry,  well-vent ilated 
spaces.  The  air  temperature  shall  be  between  60  and  90  F 
and  the  relative  humidity  not  over  65%.  Materials  shall 
be  thoroughly  mixed  and  there  shall  be  no  settling  or 
separation  of  ingredients  during  painting.  Unless  other- 
wise specified,  coatings  may  be  applied  by  any  method  that 
will  ensure  the  application  of  a smooth,  uniform,  continuous 
film,  free  from  dried  overspray,  runs,  sags,  blisters, 
orange  peel,  or  other  imperfection.  Freshly  painted 
material  shall  not  be  exposed  to  conditions  that  will  harm 
the  paint.  Surface  preparation  shall  be  in  accordance 
with  the  manufacturer's  specifications. 

Filing,  sanding  or  other  dressing  operations  shall  not  be 
done  on  a part  or  assembly  after  it  has  been  finished. 

Unless  otherwise  specified,  welding,  soldering  and  brazing 
shall  not  be  permitted  on  an  assembly  after  it  has  been 
finished. 

d . Fastening 

The  Contractor  design  shall  be  prepared  such  that  in  all 
cases  where  equipment  is  secured  in  place  by  means  other 
than  welding,  lock  washers  and/or  vibration- proof  fasteners 
shall  be  employed. 

2 .  Safety  Standards 


The  design  of  this  equipment  shall  be  accomplished  so  as  to 
assure  compliance  with  the  Williams-Steiger  Occupational 
Safety  and  Health  Act  of  1970. 

3 . ltuman  Factors  Engineering  Standards 

The  design  of  the  MPF  System  shall  include  human  factors 
engineering  to  achieve  simplicity,  efficiency,  reliability  and 
safety  of  system  operation  and  maintenance.  "Human  Engineer- 
ing Design  Criteria  for  Military  Systems,  Equipment  and 
Facilities",  MIL- STD- 14 7 2A,  dated  15  May  1970  shall  be  used 
as  a source  for  design  criteria,  principles  and  practices  of 
human  factors  engineering. 

4 . Electrical  Standards 


The  Contractor's  design  shall  insure  thataLl  electrical  hard- 
ware shall  conform  to  NEMA  Standards  and  all  electrical  instal- 
lation methods  shall  conform  to  the  National  Electrical  Code. 
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5 . Building  Standards 

Tlic  MPF  housing  design  shall  comply  with  the  latest  editions 
of  the  "Specification  for  the  Design  Fabrication  and  Erection 
of  Structural  Steel  for  Buildings"  and  the  "Code  of  Standard 
Practice"  as  shown  in  the  most  recent  edition  of  the  Manual  of 
Steel  Construction  of  the  American  Institute  of  Steel  Construc- 
tion, unless  otherwise  specified  or  indicated. 

6 . Furnace  Standards 

The  design  of  combustion  controls  and  wiring  shall  be  in 
accordance  witli  Factory  Insurance  Association  (FIA)  and  Factory 
Mutual  (FM)  requirements. 

7 . Lighting  Standards 

MPF  housing  lighting  shall  he  designed  in  accordance  with  the 
IES  Lighting  Handbook,  4th  Edition. 

8 . Reference  Standards 

All  work  shall  he  done  in  conformity  with  all  codes  and  stand- 
ards that  apply  to  this  project.  In  the  absence  of  a specific 
code,  or  where  reference  is  made  to  the  standard  specifications 
of  a technical  society  by  initials,  the  latest  edition  of  the 
specifications  and  standards  of  the  following  shall  be  used: 

AASIIO  American  Assoc . of  State  Higliway  Officials 

ACI  American  Concrete  Institute 

ACGIH  American  Conference  of  Governmental  Industrial 

Hygienists 

ADC  Air  Diffusion  Council 

AGA  American  Gas  Association 

ALA  American  Institute  of  Architects 

AISC  American  Institute  of  Steel  Construction 

AMCA  Air  Moving  and  Conditioning  Association,  Inc. 

ANSI  American  National  Standards  Institute,  Inc. 

ARI  Air  Conditioning  and  Refrigeration  Institute 

ASCPP  American  Standard  Code  for  Pressure  Piping 

AS1IRAE  American  Society  of  Heating,  Refrigeration  and 

Air  Conditioning  Engineers 

ASME  American  Society  of  Mechanical  Engineers 

ASTM  American  Society  for  Testing  Materials 

AWSC  American  Welding  Society  Code 

AWWA  American  Water  Works  Association 

FR  Federal  Register  - Department  of  Labor  Occupational 

Safety  & Health  Standards  - Safety  & Health 
Regulations  for  Construction 
CMAA  ‘ “ ' * 


Crane_  Manuf.  Assoc,  of  America 


FOMM  Of  N • SI 


-66- 


? • 


SURFACE  COMBUSTION 


i 


■ 

i 


i 


■ 


METAL  PARTS  FURNACE 
DAAA1 5- 74-C-0092 

IEEE 

IPCEA 
IES 
MSS 
NBFU 
NBS 
NEC 
NPC 
NSC 
SMAC 

UL 
JIC 

C . Manuals 

1 • Operating  Mam  ini 

This  manual  will  contain  information  describing  the  controls 
and  instruments,  preparation  procedures,  operating  procedures, 
emergency  procedures  and  shut  down  procedures.  This  manual 
will  be  in  Contractor  format. 

2 . Maintenance  Manual 

A maintenance  manual  will  be  prepared  to  delineate  both  main- 
tenance procedures  and  schedules.  Maintenance  manual  content 
will  encompass  preventative  maintenance  (including  lubrication 
data  and  instructions)  trouble  shooting  and  repair  procedures. 
This  manual  will  be  in  Contractor  format. 

3 . Safety  Manual 

The  safety  manual  will  be  prepared  to  define  equipment  inter- 
lock requirements  and  detailed  instructions  for  operator  and 
equipment  safety.  This  manual  will  be  in  Contractor  format. 

4 . Spare  Parts  List 

Sparc  parts  will  be  listed  in  Contractor  format  and  the 
following  information  will  be  furnished  concerning  each  spare 
part : 


Institute  of  Electrical  and  Electronics  Engineers 
Incorporated 

Insulated  Power  Cable  Engineers  Assoc. 
Illuminating  Engineer  Society 
Manufacturers  Standardization  Society 
National  Board  of  Fire  Underwriters 
National  Bureau  of  Standards 
National  Electrical  Code 
National  Plumbing  Code 
National  Safety  Council 

Sheet  Metal  and  Air  Conditioning  Contractors' 
National  Association 
Underwriters  Laboratories 
Joint  Industrial  Council 


a.  Manufacturer's  part  number  or  drawing  number. 

b.  Nomenclature  and  brief  description. 

c.  Quantity  used. 


SURFACE  COMBUSTION 


METAL  PARTS  FURNACE 
DAAA15- 74-C-0092 

d.  Location  by  referencing  illustrations  in  manuals  or 
drawings  on  assembly  and  subassembly  drawings. 

i 

5.  Training  Manual 

Pertinent  sections  of  the  operating  manual,  maintenance  manual, 
safety  manual  and  the  spare  parts  list  will  be  combined  to  form 
a Training  Manual.  This  manual  will  be  prepared  using  MIL-M- 
38784  as  a guide  for  general  requirements. 

D.  Warranty 

The  Contractor  expressly  warrants  that  all  work  performed  and 
that  all  materials,  machinery  and  equipment  furnished  under  con- 
tract will  be  the  best  grade  of  their  respective  kinds  for  the 
purpose.  The  Contractor  further  warrants  that  the  workmanship, 
materials,  machinery  and  equipment  furnished  under  this  contract 
will  meet  the  performance  of  function  requirements  as  described 
in  these  specifications.  Our  approval  of  design,  acceptance  of 
work,  materials,  machinery  and  equipment  shall  not  relieve  the 
Contractor  from  the  warranty  set  out  in  this  paragraph. 

E . Quality  Assurance  anti  Inspection  Requirements 

1 . Inspect  ion  Location 

Inspection  by  the  Government  shall  take  place  at  Tooele  Army 
Depot,  Tooele,  Utah.  However,  the  Government  reserves  the 
right  to  make  preliminary  inspection  at  the  plant  of  the 
Contractor  or  designated  subcontractor  prior  to  final  inspec- 
tion at  destination.  Inspection,  where  made  prior  to  accept- 
ance, shall  be  merely  for  the  convenience  of  the  Government 
and  without  binding  effect  as  to  acceptance. 

2 . Government  Quality  Assurance  Representative  (QAR) 

The  authority  of  the  QAR  is  limited  to  the  responsibility  for 
inspection.  QAR's  are  not  authorized  to  make  changes  of  any 
nature  in  the  contract  requirements  and  any  reliance  upon 
direction  or  advice  of  any  QAR  as  to  contract  changes  shall 
be  at  the  Contractor's  risk. 
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3 . Destructive  Testing 

Where  destructive  testing  of  items  or  components  thereof  is 
required  by  specifications  or  inspection  clauses  of  the  con- 
f ract , the  number  of  items  or  components  destructively  tested 
shall  be  in  addition  to  the  quantity  to  be  delivered  to  the 
Government  as  set  forth  in  the  Specifications  and  all  costs 
for  destructive  testing  by  the  Contractor  and  items  destroyed, 
as  well  as  the  cost  of  all  other  Contractor  testing,  are  con- 
sidered to  be  included  in  the  contract  unit  price. 

4 . Contractor  Responsibility  for  Performance  of  Tests 

The  Contractor  shall  perform  the  chemical  and/or  physical 
tests  required  in  connection  with  the  clause  entitled 
"Inspection  Requirements".  The  Contractor  shall  have  avail- 
able, the  required  testing  equipment  on  his  premises,  the 
premises  of  his  designated  subcontractor,  or  in  lieu  thereof, 
the  Contractor  may  accomplish  the  testing  at  a commercial 
laboratory  having  the  necessary  equipment  and  facilities  and 
capable  of  performing  the  tests  during  the  contract  performance. 

5.  Welding 

a.  The  welding  specifications  listed  below  are  applicable. 

In  the  event  of  an  inconsistency  between  provisions  of 
this  "Welding"  clause  and  the  provisions  of  the  specifica- 
tions listed  immediately  below,  the  inconsistencies  shall 
be  resolved  by  giving  precedence  to  this  Welding  clause. 

MIL- STD- 126 1A 

b.  Contractor  shall  conduct  any  necessary  tests  required  to 
qualify  or  requalify  the  welding  equipment  and/or  each 
welding  operator  in  accordance  with  MIL-STD-1261A  and 
utilize  only  the  qualified  welding  equipment  and  qualified 
welding  operators  in  performing  any  welding  on  specified 
equipment . 

c.  The  Contractor  shall  maintain  a complete  record  of  the 
test  results  obtained  from  the  qualification  of  the  welding 
equipment  and  each  welding  operator.  These  records  certi- 
fied by  the  Contractor  shall  be  available  to  the  Government 
Quality  Assurance  Representative  (QAR) . 
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d.  The  Contractor  shall  not  submit  welded  components  to  the 
Government  Quality  Assurance  Representative  for  acceptance 
prior  to  receiving  approval  from  the  Contracting  Officer 
of  his  welding  procedures,  nondestructive  test  procedures, 
and  welder  and  welding  operator  qualifications. 

6.  Inspection  Documentation 

The  Contractor  shall  submit  inspection  data  in  accordance 
with: 

Quality  Program  Plan  - Welding  Procedures, 

No.  DI-R-1710/M 

7 . Contractor  Certification 

The  Contractor  shall  prepare  on  his  letterhead  or  other  suit- 
able form  a certification  which  shall  include  as  a minimum: 

a.  Name  of  company,  date  of  certificate,  date  of  the  test  or 
inspection,  and  signature  and  title  of  certifying  official. 

b.  Contract  or  purchase  order  number. 

c.  Complete  nomenclature  of  supplies  with  lot  numbers,  or 
other  identification,  and  the  quantity  in  each  lot  or 
shipment . 

d.  Certificate(s)  of  analytical  results  for  each  test  or 
inspection  with  the  stated  specification  limits  which 
indicate  that  the  supplies  meet  the  requirement  of  the 
contract  for  the  following: 

1)  Painting  of  materials,  finishes  and  fasteners  are  in 
accordance  with  Section  Bl,  Workmanship. 

2)  Gas  tight  welding  - furnace  casing,  quench,  scrubber 
tower,  ductwork,  brine  tanks. 

3)  Gas  tight  enclosures  - furnace  doors,  shroud  doors, 
air  locks. 

4)  Programmable  controller  - multi-position  loader. 

5)  Castings  - trays,  fixtures. 

6)  Fan  performance  - ID  fan,  combustion  air  blower, 
combustion  air  fan. 
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7)  Pressure  vessels  - boiler. 

8)  Control  functions  - annunciator  panel,  relay  panels. 

9)  Hydraulic  - furnace  hydraulic  power  unit. 

10)  Burners  - electric  ignition. 

11)  Emergency  power  generator  - combustion  time  delay 
interlock. 

e.  The  following  statement  certifying  that  the  material 

supplied  to  the  Government  as  covered  by  this  certificate 
meets  all  the  contract  requirements:  "The  undersigned, 
individually  and  as  the  authorized  representative  of  the 
Contractor,  warrants  and  represents  that:  All  of  the 
information  supplied  above  is  true  and  accurate;  the  mater- 
ial covered  by  this  certificate  conforms  to  all  the  contract 
requirements;  the  analysis  appearing  herein  is  true  and 
accurate;  and  this  certificate  is  made  for  the  purpose  of 
inducing  payment  and  with  the  knowledge  that  the  information 
and  certification  may  be  used  as  a basis  for  such  payment". 

8 . Certification  Acceptance 

a.  The  Contracting  Officer  may  at  his  option  accept  those 

attributes  certified  to  by  the  Contractor  under  the  clause 
"Contractor  Certification". 


b.  Notwithstanding  any  other  provision  of  the  contract,  if 
the  supplies  for  which  the  Contractor  has  furnished  a 
certificate  of  conformance  required  by  the  contract  are 
found  not  to  conform  to  the  contract  requirement,  the 
Government  may,  upon  notice  furnished  within  a reasonable 
time  after  discovery  of  such  nonconformity,  reject  the 
supplies  and  require  replacement  thereof.  Use  by  the 
Government  of  the  Contractor's  certificate  of  conformance 
does  not  preclude  examination  or  test  or  both  by  the 
Government.  Where  a certificate  has  been  furnished  by 
the  Contractor  and  the  Government  rejects  the  supplies, 
the  Contractor  shall  have  the  right  to  request  that  a 
re-examination  or  retest  be  performed  at  the  Contractor's 
expense . 

c.  Any  certificate  submitted  by  the  Contractor  is  in  addition 
to  and  not  in  lieu  of  any  rights  of  the  Government  under 
this  contract  or  law. 
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9 . Inspection  Requirements 

a.  Tlie  Contractor  shall  perforin  the  examinations  and  tests 
of  components  and  contract  end  item  necessary  to  assure 
that  requirements  of  drawings,  specifications,  and  other 
contract  requirements  have  been  met  prior  to  shipment. 

b.  Inspection  for  acceptance  will  be  performed  by  the  Govern- 
ment at  Tooele  Army  Depot,  Tooele,  Utah,  following  assembly, 
installation,  including  tie-in  to  utilities  and  interface 
requirements  (in  the  presence  of  the  Contractor) . The 
metal  parts  furnace  shall  function  as  required  by  drawings, 
specifications  and  other  contract  requirements.  The  metal 
parts  furnace  shall  meet  the  production  rate  specified  in 
the  specification.  Failure  of  the  metal  parts  furnace  to 
meet  functional  test  shall  be  cause  for  rejection  and  the 
Government  may  require  the  Contractor  to  remedy  the  same 

by  correction  or  replacement . The  Contractor  shall  notify 
the  Contracting  Officer  of  the  measure  he  proposes  to  use 
to  correct  the  deficiencies. 

F.  Noise  Control  of  Machines,  Tools  and  Equipment 

1 . Sound  Level  Limit 

Steady  state*  and/or  cyclical  sound*  emitted  by  the  source, 
as  measured  at  the  operators  station  and  at  all  other  required 
measurement  locations,  shall  not  exceed  85  dB(A)  unless  other- 
wise specified. 

Impulse  sound*  emitted  by  the  source  as  measured  at  the  opera- 
tors station  and  at  all  other  required  measurement  locations, 
shall  not  exceed  130  dB  peak  sound  pressure  level. 

*As  defined  in  NMTBA  Noise  Measurement  Techniques. 

2.  Instrumentation,  Measurement  and  Reporting 

The  instrumentation,  sound  measurements  and  data  reporting 
shall  conform  to  the  National  Machine  Tool  Builders  Association 
Publication,  NMTBA  Noise  Measurement  Techniques  (June  1970)  or 
to  one  of  the  following  specific  measurement  techniques: 
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a.  Pneumatic  Equipment:  and  Compressors 

CACI  - PNEUROP  Test  Code  for  the  Measurement  of  Sound  from 
Pneumatic  Equipment,  first  edition,  Copyright  1969  by 
Compressed  Air  and  Gas  Institute. 

The  sound  measurements  for  all  small  pneumatic  machines 
as  described  in  Section  5 of  CAGI-PNEUROP  Test  Code  shall 
be  recorded  with  machine  operating  in  "running- free" 
condition . 

b . Electric  Motors 

IEEE  Publication  No.  85  Test  Procedure  for  Airborne  Noise 
Measurements  on  Rotating  Electric  Machinery  as  published 
by  the  Institute  of  Electrical  and  Electronics  Engineers, 
Inc . 

The  "Average  Sound  Level  Measurement"  as  described  in 
Paragraph  7.22  of  IEEE  Publication  No.  85  shall  be 
reported  for  electric  motors. 

Reportins’.  exception:  The  octave  band  data  may  be  omitted  and 
only  dB(A)  readings  shall  be  reported  if  the  dB(A)  limit  of 
Section  FI  is  not  exceeded. 

Requirements 

The  sound  measurements  and  compilation  of  the  required  sound 
data  shall  be  the  responsibility  of  the  supplier.  The  sound 
measurement  data  for  standard  products  shall  be  submitted 
with  the  quotation.  The  sound  measurement  data  for  special 
purpose  products  shall  be  submitted  as  soon  as  it  is  available 
and  before  the  product  is  shipped. 

The  purchaser  shall  have  the  option  to  verify  sound  level 
measurements  at  the  supplier's  facilities. 

An  exception  to  submitting  data  before  shipment  shall  be 
considered  where  it  is  impractical  to  set  up  and  test  a com- 
plete machine  in  the  supplier's  facilities.  The  quotation 
shall  state  the  conditions  and  make  a request  to  perform  the 
sound  test  in  the  purchaser's  factory  under  agreed  upon  con- 
ditions. The  supplier  will  remain  responsible  for  meeting 
the  sound  level  limit  of  this  specification  for  the  installed 
machine . 
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The  quotation  shall  include  as  a separate  detailed  item  any 
changes  and  associated  costs  required  for  a standard  product 
to  meet  this  sound  level  specification. 

A . Alternate 

It  is  not  the  intent  of  this  specification  to  unduly  limit 
suppliers  or  the  design  and  performance  capability  of  machines, 
tools  and  equipment.  If  the  product  does  not  meet  the  sound 
level  limit  of  Section  FI,  the  following  shall  be  submitted: 

a.  Actual  sound  measurement  data  in  accordance  with  Section  F2. 

b.  Identification  of  probable  sound  sources. 

c.  Feasible  sound  level  reduction  through  the  use  of  auxiliary 
devices . 

G.  Noise  Control  of  Air  Moving  Devices 
1 . Sound  Level  Limit 
a . Fans  - Ducted 

The  sound  power  levels  for  ducted  fans,  when  operating  at 
the  specified  volume  flow  rate  and  pressure,  shall  be 
determined  by  tests  conducted  in  accordance  with  AMCA 
Standard  300,  Test  Code  for  Sound  Rating  Air  Moving 
Devices  and  reported  in  accordance  with  AMCA  Standard  301, 
Method  of  Publishing  Sound  Ratings  for  Air  Moving  Devices , 
and  shall  not  exceed  the  following  octave  band  levels: 


Octave  Band  No. 1234  5678 


Center  Freq . Hz 

63 

125 

250 

500 

IK 

2K 

4K 

8K 

PWL  (dB  re:  10-12 

116 

106 

99 

93 

90 

89 

89 

89 

watts) 

b . Fans  ~ Non-Ductcd 

The  loudness  value  in  sones  for  non-ducted  fans  shall  not 
exceed  40  sones  when  calculated  in  accordance  with  AMCA 
Standard  301,  Method  of  Publishing  Sound  Ratings  for  Air 
Moving  Devices,  from  sound  power  levels,  at  specified 
operating  conditions,  obtained  in  accordance  with  AMCA 
Standard  300,  Test  Code  for  Sound  Rating  Air  Moving 
Devices . 
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2 . Requi remonts 

The  sound  measurements  and  compilation  of  the  required  sound 
data  shall  be  the  responsibility  of  the  Company  from  which  the 
A.M.D.  is  purchased. 

The  sound  measurement  data  shall  be  submitted  with  the  quotation 

3 . Alternate 

Auxiliary  sound  control  devices  shall  be  quoted  when  necessary 
to  meet  the  sound  level  limit  of  Section  FI. 

H.  Preferred  Manufacturers 

Below  is  a list  of  preferred  manufacturers  of  equipment;  in  order 
of  preference: 


1.  Controls 

2.  Motors 

3.  Capacitors 

A . Relays 

5.  Motor  Starters 

6.  Plugs,  Connectors 

7.  Pressure  Switches 

8.  Limit  Switches 


Square  D 
Allen  Bradley 
Cutler-Hammer 

Westinghouse ' 
General  Electric 
Reliance 

General  Electric 
Westinghouse 
Federal  Pacific 

Square  D 
Cut ler- Hammer 
Allen  Bradley 

Furnas 
Square  D 
Allen  Bradley 

Pyle-National 

Jay 

Mercoid 
Square  D 
Allen  Bradley 

Square  D 
Micro 

Cut ler- Hammer 
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9. 

Push  Buttons  & 

Square  D 

Indicator  Lights 

Cutler- Hammer 

Allen  Bradley 

10. 

TV  Monitors 

C0HU  Electronics,  Inc. 

San  Diego,  Calif. 

11. 

Salt  Dryers 

Blaw  Knox 

12. 

Process  Instrumentation 

Bristol 

L&N 

13. 

Hydraulic 

Vickers 

14  . 

Fans  and  Blowers 

Chicago  Blower 

General  Blower 

15. 

Pumps 

Gould 

Worthington 

Ingers oil- Rand 

16. 

Hoists 

Harnischfleger 

American 

Loudin 

17. 

Bearings 

Timken 

SKF 

MRC 

18. 

Gear  Reducers 

Winsmith 
llorsburg  Scott 

Browning 

19. 

Chain  & Sprockets 

Browning 

Hewitt  Robbins 

Rex 

20. 

Boilers 

York-Shipley 
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Equipment  and  System  Tests 

1 .  Functional  Test  at  Plant 


The  subcont ractor/supplier  shall  conduct  a functional  test  of 
specified  subassemblies.  The  tests  shall  be  performed  with 
Government  personnel  present.  Requirements  for  functional 
tests  are  set  forth  in  Section  VI,  System  Specifications. 

For  the  test(s)  all  equipment  shall  operate  continuously, 
for  a period  of  not  less  than  6 hours,  under  simulated 
operating  conditions  without  parts  failure  and  without  shut- 
down for  parts,  modifications  or  major  adjustments.  These 
test(s)  shall  be  conducted  entirely  by  Contractor  personnel. 
The  Contracting  Officer  shall  be  notified  of  the  detailed 
schedule  for  these  tests  at  least  2 weeks  prior  to  their 
conduct.  The  Contractor  shall  correct  any  equipment  defects 
or  non-conformance  with  the  contract  at  the  Contractor's 
expense  prior  to  shipment.  The  Contractor  shall  not  ship 
any  equipment  to  the  erection  site  without  specific  written 
approval  of  the  Contracting  Officer. 

2 . Functional  Test  at  Site 

The  Contractor  shall  conduct  test  of  the  entire  assembled 
unit  on  site.  The  test  shall  be  for  the  purpose  of  demon- 
strating to  authorized  Government  representatives  that  the 
equipment  is  ready  to  begin  the  Acceptance  Test  phase  of  the 
contract.  Seven  days  after  completion  of  the  test  the 
Government  shall  provide  emission  mointoring  support  for 
the  Acceptance  Test.  For  the  test  all  equipment  shall  operate 
continuously,  for  a period  of  not  less  than  6 hours  without 
parts  failure  and  without  shutdown  for  parts,  modifications 
or  major  adjustments.  The  Contracting  Officer  shall  be 
notified  of  the  detailed  schedule  for  this  test  at  least 
7 days  prior  to  its  start. 

3 . Acceptance  Test 

An  acceptance  test  of  the  combined  system  will  be  conducted 
by  the  Government  at  the  prepared  site  South  Area  Tooele 
Army  Depot  monitored  by  the  Contractor.  The  purpose  of  the 
test  will  be  to  checkout  the  operation  performance  of  all 
facets  of  the  cystem  including  emergency  shut-down  procedures. 
The  acceptance  test  shall  prove  the  ability  of  the  system  to 
meet  material  handling,  thermal  and  emission  requirements 
delineated  herein.  In  an  effort  to  be  descriptive  rather 
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than  restrictive  and  in  order  to  delineate  to  the  Contractor 
the  type  of  program  which  the  Government  envisions  required  to 
demonstrate  the  above  capabilities,  tbe  following  four  segment 
test  program  is  presented: 

a.  The  ability  of  the  Furnace  Module  to  process  large  items 
shall  be  tested  by  successfully  passing  a minimum  of  10 
ton  containers  through  the  system.  Since  this  shall  be 
primarily  a test  of  the  material  handling  system,  the 
Government  shall  not  require  the  furnace  to  be  fired. 

b.  The  ability  of  the  furnace  to  process  filled  projectiles 
and  the  Air  Pollution  Control  Subsystem  to  meet  particulate 
removal  performance  criteria  shall  be  tested  by  success- 
fully processing  for  8 consecutive  hours  155  mm  projectiles 
at  the  rate  shown  in  Table  2,  "Munitions  Configuration". 

c.  The  ability  of  the  Furnace  Module  to  provide  the  required 
maximum  heat  output  shall  be  tested  by  successfully 
processing  for  8 consecutive  hours  empty  155  mm  projectiles 
at  the  rate  shown  in  Table  2,  "Munitions  Configurations". 

d.  The  ability  of  the  Air  Pollution  Control  Subsystem  to  meet 
the  chemical  constituent  removal  criteria  shall  be  tested 
by  successfully  processing  for  8 consecutive  hours  Mustard 
filled  155  mm  projectiles  at  the  rate  shown  in  Table  2, 
"Munitions  Configurations". 

J . Standard  Specification  for  Painting 

1 . Scone 

This  specification  includes  the  painting  of  all  items  of  work 
furnished  and/or  erected  by  the  Contractor. 

2.  Colors  and  paint  specification  shall  conform  with  the  following 
code  of  colors: 

Code  No . Description  and  Specification 

1 Light  Green  - Stran-Steel  Siding,  Color  No.  PV995. 

2 Green  - (Bldg.  Mfgr.)  Green 

3 Black  - (Bldg.  Mfgr.)  Black 

A Gray  - Mahon  Cray  Oven- Baked  Enamel  Finish 
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8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
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Description  arid  Specification 

Light  Green  - Acme  No.  293,  or  approved  equal. 

Black  - Koppers  Company  Bituplastic  Black  #33. 

Yellow  - Acme  No.  411  Lernon  Yellow,  or  equal. 

Red  - Acme  #418,  or  approved  equal. 

Dark  Green  - Acme  #428,  or  approved  equal. 

Gray  - Acme  #406,  or  approved  equal. 

Red  - Rust-Oleum  #1210,  or  approved  equal. 

Aluminum  - Rust-Oleum  #1400,  or  approved  equal. 

Aluminum  - Rust-Oleum  #470,  or  approved  equal. 

Yellow  - Rust-Oleum  #659,  or  approved  equal. 

Green  - Rust-Oleum  #594,  or  approved  equal. 

Blue  - Rust-Oleum  #721,  or  approved  equal. 

Cream  - Rust-Oleum  #393,  or  Acme  #410  Ivory 
Velunite. 

Brown  - Rust-Oleum  #384,  or  approved  equal. 

White  - Rust-Oleum  # 2766,  or  approved  equal. 

Black  - Rust-Oleum  #634,  or  Acme  #421-B-4 . 

Ivory  - One  Coat  Acme  #872  Masonry  Sealer  and  two 
finish  coats  of  Acme  #LE-6069,  or  approved  equal. 
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Painting  shall  conform  to  the 

following  schedule  of 

colors : 

Description 

Color 

Code  No 

Siding  (interior) 

Light  Green 

1 

Siding  (exterior) 

Green 

2 

Roofing  (corrugated  - 
interior  and  exterior 

Black 

3 

Roofing  (builtup  - 
interior) 

Gray 

A 

Structural  Steel 

Light  Green 

5 

Gutters  (interior) 

Light  Green 

5 

Gutters  (exterior) 

Black 

6 

Downspouts  (exterior) 

Black 

6 

Downspouts  (interior) 

Light  Green 

5 

Handrailings 

Top  Rail 

Dark  Green 

9 

All  other  parts  of 

Handrail 

Yellow 

7 

Ladders  and  Safety  Cages 

Yellow 

7 

Rolling  Doors 

Red 

8 

Man  Doors 

Dark  Green 

9 

Floors  (Motor  Room) 

Gray  (Masterplate) 

Stairs  (treads) 

Dark  Green 

9 

Channel  Caps  on  Track  and 
Truck  Well  Dock  Walls 

Yellow 

7 

Channel  Caps  on  Conveyor 

Walls 

Yellow 

7 

i 


E.G.  Set  Structural  Bases 


Dark  Green 
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Descri ption 

Color 

Code  No 

Embedded  Stair  Nosings 

Dark  Green 

9 

Machinery 

Gray 

10 

Transfer  Cars 

Yellow 

7 

Electric  Motors 

Dark  Green 

9 

Control  Panels 

Gray 

10 

Switchgear 

Gray 

10 

Conduit 

Red 

11 

Furnaces 

Aluminum 

12 

Cranes,  Crane  Cabs,  Hoists 
and  Monorails 

Yellow 

7 

Hydraulic  Lines 

Aluminum 

13 

Grease  Lines 

Alumi num 

(With  2"  wide  band 
of  Yellow  (Code  14 
every  10  ft) 

13 

Lubricating  Oil  Lines 

Aluminum 

(With  two  2"  wide 
bands  of  Green  (Code 
15)  every  10  ft) 

13 

Low-Pressure  Steam  Lines 

Aluminum 

13 

(150#) 

(With  2"  wide  band  of 

Green  (Code  15)  every 

10  ft) 

F uel  Oil  Lines  (Interior 

Yellow 

14 

and  Exterior) 

(With  2"  wide  band 
of  Green  (Code  15) 
every  10  ft) 

CAMDS  Service  Water  Lines 

Blue 

16 

Spray  Water  Lines 

Blue 

(With  three  2"  wide 

16 

bands  of  Yellow  (Code 

14i  every  10  ft 

Fomm  Q>  n • 61 
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Description 

Color 

Code  No . 

Fire  Hydrants  (Low-Pressure 
Service  Water) 

Red 

(With  Hydrant  taps 
and  cap  White 
(Code  19) 

11 

Compressed  Air  Lines 

Green 

15 

Condensate  and  15  psig  Steam 

Cream 

17 

L.P.  Treated  Feed  Water 

Cream 

(With  2"  wide  band 
of  Blue  (Code  16) 
every  10  ft) 

17 

Brine 

Cream 

(With  2"  wide  band 
of  Brown  (Code  18) 
every  10  ft) 

17 

City  Water 

Brown 

18 

Drain  Lines 

Blue 

(With  2"  wide  band 
of  Black  (Code  20) 
every  10  ft) 

16 

All  hangars  to  receive  one  (1)  prime  coat  and  one  (1)  finish 
coat  to  match  interior  building  steelwork. 

Cold  water  piping  that  will  be  covered,  or  insulated,  shall  be 
painted  with  one  (1)  coat  primer. 

All  insulated  lines  shall  be  properly  sized  and  painted  with 
one  (1)  coat  as  per  specifications. 

All  uninsulated  lines  shall 
coat  and  one  (1)  finish  coat 

be  painted  with  one  (1) 
as  per  specifications. 

prime 

All  lines  to  be  paint  handed 
tions . 

as  called  for  in  the  s 

pecifica- 
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A.  Color  Code  No.  6 shall  have  a minimum  dry  thickness  of  12  mils. 
All  other  color  codes  shall  have  a minimum  dry  thickness  of 
2 mils  unless  designated  otherwise. 

5.  All  items  shall  be  thoroughly  cleaned  in  accordance  with 
standards  of  the  "Systems  and  Specifications”  published  by 
the  "Steel  Structures  Paint  Council"  before  application  of 
either  shop  coat  or  field  coat. 

6.  Red  lead  and  oil  touch  up  paint  shall  be  applied  in  the  field 
to  cover  any  unpainted  surfaces,  field  bolts,  anchor  bolts, 
etc.,  and  any  damaged  paint  or  areas  in  which  the  thickness 
of  shop  coat  does  not  meet  the  minimum  2 mils  thickness. 

7.  All  items  listed  under  the  schedule  of  colors  shall  receive 
both  a prime  or  shop  coat  and  a finish  or  field  coat.  Concrete 
walls  shall  receive  two  finish  coats. 

8.  All  items  furnished  and/or  erected  by  the  Contractor  shall  be 
painted.  The  color  and  paint  for  any  item  not  listed  in  the 
schedule  of  colors  shall  be  as  directed  by  the  Contract  Project 
Engineer . 

9.  All  paint  applied  in  field  shall  be  applied  by  brush  method. 
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VI.  SYSTEM  SPECIFICATIONS 

A.  Material  Handling  Equipment: 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  material  handling  equip- 
ment as  specified  herein. 

b.  The  material  handling  equipment  shall  be  installed  by  the 
Government's  prime  Contractor.  Installation  will  be  on 
Government  property  located  in  the  South  Area  of  the 
Tooele  Army  Depot  in  Tooele,  Utah. 

c.  The  material  handling  equipment  will  be  installed  within 
a protective  enclosure. 

d.  The  material  handling  equipment  shall  be  transportable 

by  railroad  flat  car.  It  may  be  divided  into  subassemblies 
to  meet  this  transportability  requirement.  When  disassem- 
bled for  transport,  subassemblies  shall  be  limited  to  the 
following: 

Length 40  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight  ....  40  tons 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  equipment 
shall  be  installed  square  and  plumb,  with  accessibility  for 
proper  operation  and  service.  Any  component  or  part  thereof 
which  does  not  present  a neat  and  workmanlike  appearance  shall 
be  replaced  or  corrected  at  the  direction  of  the  Contracting 
Officer  and  without  additional  cost  to  the  Government.  All 
equipment  shall  be  built  in  accordance  with  the  best  engineer- 
ing practices. 
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Approval  of  Material  and  Equipment 

The  Subcontractor  shall  submit  certified  construction  drawings, 
shop  drawings,  data  sheets  or  other  descriptive  material  on 
his  equipment  and  accessories,  prior  to  fabrication.  Written 
approval  will  be  provided  by  the  designated  representative  of 
the  prime  Contractor. 

Description 

a . Trays  and  Fixtures 

1)  Trays 


Trays  will  be  cast  using  both  heat  and  corrosion 
resistant  alloy  steel.  The  trays  will  be  cast  in 
3'-0  wide  by  2'-8"long  sections  and  bolted  together 
to  form  a full  8'-0  long  tray. 

By  definition,  a set  of  trays  will  include  fifteen  (15) 
8'-0  long  tray  units.  Two  (2)  sets  of  trays  are  to  be 
provided . 

Normal  disposition  of  the  trays  in  a set  will  be  as 
described  below: 


Charge  end 2 

Furnace  3 

Discharge  end  1 

Cooling  stations  2 

Return  conveyor  3 

Spares _h 


15 

The  second  complete  set  of  trays  will  be  a complete 
spare  set . 

Material  to  be  cast  25  chrome  - 20  nickel,  ASTM 
Specification  for  Heat  Resistant  Steel  Castings 
(A-297) , grade  HK. 


Tray  concept  design  data  is  included  on  Drawing 
sheet  L-44 . 
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Fixtures  will  be  designed  for  the  following  munition 
categories : 

105  mm  and  4.2"  mortar  projectiles 

155  mm  projectiles 

8"  projectiles 

MC-1  bomb 

MK.-94  bomb 

Spray  tank 

Ton  container 

Basket  container  for  bursters  and  miscellaneous 
scrap 

Sufficient  fixtures  in  each  category  will  be  included 
to  outfit  two  (2)  complete  sets  of  trays. 

Material  to  be  cast  25  chrome  20  nickel,  ASTM 
Specification  for  Heat  Resistant  Steel  Castings 
(A- 297),  grade  HK. 

Concept  design  data  forthe  required  fixtures  is 
included  on  Drawings,  Sheets  L-22  and  L-23. 

Dimensional  data  for  the  projectiles  and  bulk  items 
is  provided  on  these  drawings. 

b . Multi-Position  Loader  (MPL) 

The  multi-position  loader  shall  be  a programmable,  manual, 
automatic  or  semi-automatic,  bi-axial  tray  positioner 
for  positioning  3'-0  wide  x 8'-0  long  trays  on  target 
beneath  the  Government  furnished  trolley  projectile 
unload  station.  The  operating  surface  of  this  loader 
will  be  a powered  roller  conveyor.  This  conveyor  will  be 
used  to  transport  trays  away  from  and  back  to  the  furnace 
charge  car. 

1)  Physical  arrangement  of  this  loader  shall  be  in 
accordance  with  dimensions  and  concept  design  data 
set  forth  on  the  Concept  Design  Drawing,  sheet  L-45. 
Supplier  will  design  the  entire  loader  sub-system 
including  the  programmable  controller  unit. 

2)  The  loader  will  have  a fabricated  steel  base  for  floor 
mounting.  This  base  will  be  designed  to  have  a smooth 
external  contour  and  will  have  no  cracks,  crevices  or 
cavities  where  liquid  could  collect. 
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3)  The  roller  table  surface  of  the  loader  will  be  built 
into  the  upper  rigid  frame,  "FRAME  NO.  2".  The  roller 
conveyor  drive  will  be  mounted  on  this  frame.  This 
frame  will  travel  parallel  to  the  8'-0  long  tray  axis, 
the  travel  distance  will  be  a nominal  8'-0  length. 

This  frame  will  have  V-groove  guide  roller  wheels  for 
supports. 

A)  "Frame  No.  1"  will  ride  on  tracks  provided  by  the 
lower  rigid  frame,  "FRAME  NO.  1".  This  frame  will 
travel  parallel  to  the  shorter  3'-0  long  tray  width. 
This  frame  will  have  V-groove  guide  roller  wheels  for 
supports.  The  corresponding  rails  will  be  mounted  on 
the  lower  structural  base. 

5)  Power  driven  "Saginaw  Ball  Screws"  will  be  provided  to 
move  the  rigid  frames.  These  ball  screw  drives  will 
be  powered  by  variable  speed  DC  electric  motors. 

6)  Limit  switches  will  be  provided  to  interlock  the 
extreme  travel  positions. 

7)  A remotely  located  programmable  controller  and  operator 
station  will  be  furnished  for  either  automatic  or  semi- 
automatic operation  of  the  tray  positioning  operation. 
The  programmable  controller  will  be  of  the  tape  variety 
and  will  enable  programming  for  the  different  loading 
patterns  specified.  Manual  mode  alternate  required. 

8)  The  overall  sub-system,  tray  positioner  and  tape  con- 
trol will  be  able  to  repeat  any  position  to  a tolerance 
of  plus  or  minus  1/4"  of  the  nominal  target  point. 

9)  The  loader  will  have  a mechanical  sensor  to  prove  the 
empty  position  and  to  prevent  double  loading  through 
a conventional  interlock  circuit  with  the  Government 
furnished  projectile  unloader. 

10)  DC  electric  drives  will  be  solid  state,  variable  speed 
controlled . 

11)  Orientation  of  the  projectile  loading  station  will  be 
as  shown  on  Concept  Design  Drawing,  Sheet  L-45. 

12)  Compressed  air  will  be  available  at  80  psig  for 
operating  the  tray  positioning  clamps. 
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13)  A cable  reel  will  be  furnished  to  coil  the  electrical 
powerand  interlock  leads  required  between  FRAME  NO.  1 
and  FRAME  NO.  2. 

14)  A second  cable  reel  will  be  furnished  to  coil  the 
electrical  power  and  interlock  leads  required  between 
FRAME  NO.  1 and  the  stationary  electricl  junction. 

15)  Cable  reels  will  be  provided  to  house  and  coil  the 
compressed  air  hoses  serving  both  rigid  frames. 

16)  The  entire  sub-system  will  be  shop  tested  and  inspected 
prior  to  shipment  to  the  site  for  installation. 

Supplier  will  provide  special  software  for  operating 
the  controller  to  include  programming  tapes  and  instruc- 
tions . 

c . Charge  and  Discharge  Car 

Roller  table  surface  tray  handlers  will  be  furnished  for 
both  loading  and  unloading  the  metal  parts  furnace.  The 
powered  roller  table  surface  will  be  designed  to  handle 
3'-0  wide  by  8'-0  long  trays.  Further,  the  surface  will 
have  additional  length  to  permit  ready  movement  of  the 
11 '-4"  long  spray  tank  item. 

1)  Physical  arrangement  of  the  tray  handler  shall  be  in 
accordance  with  the  dimensional  and  concept  design 
data  set  forth  on  the  Concept  Design  Drawing,  Sheet 
L-46 . 

2)  The  charge  and  discharge  car  tray  handlers  are  to  be 
interchangeable.  Relocation  of  electrical  power  and 
interlock  connections  will  be  acceptable  in  keeping 
with  the  interchangeability  requirement. 

3)  The  tray  handler  will  have  a fabricated  structural 
frame  and  support.  The  fabricated  frame  to  have  a 
smooth  external  contour  and  will  have  no  cracks, 
crevices  or  cavities  where  liquid  could  collect. 

4)  The  roller  table  surface  will  be  power  driven  chain 
and  sprockets  will  be  used  to  drive  the  rollers. 


SURFACE  COMBUSTION 


METAL  PARTS  FURNACE 
DAAA15- 74-C-0092 


5)  The  charge  car  will  convey  loaded  trays  both  trans- 
versely from  loading  positions  to  the  furnace  center- 
line  and  horizontally  into  the  furnace.  This  car  is 
mounted  on  flanged  wheels  which  ride  on  rails  located 
on  the  floor.  Movement  of  the  car  over  the  rails 
enables  the  transverse  motion. 

6)  A cable  reel  is  required  to  coil  and  house  the  electri- 
cal power  and  interlock  control  cables. 

7)  Complete  design  data  is  furnished  with  the  concept 
design  drawing. 

d . Burster  Conveyor 

The  burster  conveyor  will  be  a powered  roller  surface 
table  for  transporting  and  supporting  work  trays  filled 
with  projectile  bursters. 

1)  Physical  arrangement  of  this  conveyor  shall  be  in. 
accordance  with  dimensional  and  design  data  set  forth 
in  the  Concept  Design  Drawing,  Sheet  L-49.  Supplier 
will  provide  the  detailed  design  as  well  as  the  equip- 
ment . 

2)  The  conveyor  will  have  a fabricated  steel  frame  suit- 
able for  floor  mounting.  The  base  will  have  a smooth 
external  contour  with  no  cracks,  crevices  or  cavities 
where  liquid  could  collect . 

3)  Electrical  components  and  wiring  will  be  " watertight" 
NEMA  A. 

4)  Complete  design  data  is  furnished  with  the  concept 
design  drawing. 

e . Return  Conveyor 

The  return  conveyor  will  serve  to  convey  empty  trays  from 
the  discharge  car  back  to  the  charge  car.  When  processing 
bulk  items,  the  return  conveyor  will  serve  as  a loading 
station  as  well  as  a tray  return  conveyor. 

1)  Physical  arrangement  of  this  conveyor  shall  meet  the 

dimensional  and  design  data  requirements  of  the  Concept 
Design  Drawing,  Sheet  L-50.  Supplier  will  provide  the 
detailed  design  as  well  as  the  equipment. 
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2)  The  roller  table  surface  will  be  power  driven. 

3)  Design  data  is  provided  on  the  concept  design  drawing. 

f . Cooling  Station 

Two  (2)  cooling  stations  will  be  provided  for  cooling 
burned  out  projectiles  and  bulk  items.  Each  cooling  sta- 
tion will  hold  a loaded  tray  for  cooling.  Cooling  will  be 
by  convection  heat  transfer.  Powered  fans  will  recirculate 
air  from  outside  the  enclosure,  through  the  cooling  chamber 

and  back  to  the  outside.  Cooling  will  be  augmented  with 
hand  controlled  water  sprays. 

1)  Physical  arrangement  of  the  cooling  stations  shall  be 
in  accordance  with  the  dimensional  and  design  data  set 
forth  on  the  Concept  Design  Drawing,  Sheet  L-47. 

2)  The  cooling  stations  shall  be  identical. 

3)  The  roller  table  conveyor  surface  will  be  power  driven. 
Chain  and  sprocket  drives  will  be  used  to  drive  the 
flanged  rollers. 

4)  The  cooling  station  will  be  designed  to  cool  a loaded 
work  tray  from  1000  F down  to  200  F.  The  design  load 
will  be  a load  of  twenty  seven  (27)  8"  projectile 
casings.  Each  station  shall  be  capable  of  cooling 
the  design  load  as  specified  herein  within  a 2 hour 
period.  The  designer  may  assume  a weight  of  309  lbs 
for  the  tray  and  567  lbs  for  the  fixtures.  Each  8" 
projectile  casing  weighs  170  lbs. 

5)  For  circulation  of  the  cooling  air,  an  axial  flow  fan 
is  to  be  supplied  by  others.  This  fan  shall  be  of  the 
in-line,  duct  mounted  style. 

6)  Design  data  is  provided  on  the  concept  design  drawing. 

g.  Cooling  Station  Ductwork 

Inlet  and  outlet  ductwork  will  be  provided  for  the  two  (2) 
cooling  statior.s.  Individual  fans  are  required  for  each 
unit,  the  outlet  ducts  may  be  combined  downstream  of  the 
fans.  The  inlet  ducts  may  be  manifolded  to  a coirenon  duct. 
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1)  The  axial  flow  fans  will  be  supplied  separately  (by 
others)  from  the  ductwork.  Certified  dimension  prints 
showing  companion  flange  details  will  be  furnished  to 
the  ductwork  fabricator. 

2)  Fabricator  to  furnish  ductwork  as  specified  on  the 
Concept  Design  Drawing,  Sheet  L-48. 

3)  Design  data  for  the  ductwork  is  provided  on  the  concept 
design  drawing. 

h.  Unload  Station 

A roller  conveyor  table  will  be  provided  for  conveying 
and  supporting  tray  loads  of  decontaminated  scrap.  This 
powered  roller  conveyor  will  position  scrap  items  under 
the  scrap  unloading  twin  rail  crane.  The  20 '-0  length  of 
this  unit  provides  additional  surface  to  facilitate  projec- 
tile unloading  where  the  tray  must  be  positioned  beneath 
the  electromagnet.  Electrical  controls  will  be  provided 
to  enable  the  scrap  loadout  operator  to  position  the  tray 
for  either  electromagnet  unloading  of  projectiles  or  bulk 
items . 

1)  The  physical  arrangement  of  this  conveyor  shall  meet 
the  dimensional  and  design  data  as  set  forth  on  the 
Concept  Design  Drawing,  Sheet  L-50.  The  conveyor 
supplier  will  furnish  the  detailed  design  as  part  of 
the  equipment  procurement. 

2)  The  roller  table  surface  will  be  power  driven  as 
specified.  Operator  controls  will  be  located  in  the 
discharge  car  MHE  control  room.  Duplicate  controls 
for  positioning  the  trays  will  be  field  mounted  adja- 
cent to  the  conveyor  for  operator  optional  local 
control . 

i . TV  Monitor  Equipment 

TV  monitors  shall  be  provided  for  operator  monitoring  of 
the  material  handling  system.  Monitors  will  be  placed  in 
the  MPL  Control  Room. 

1)  TV  camera  viewing  locations  will  include: 

a)  MPL  long  axis  (ventilated  area) . 

b)  MPL  target  position  (ventilated  area) . 
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c)  Burster  well  loading  position  (ventilated  area) . 

d)  Charge  car  tray  handling  area  (ventilated  area). 

e)  Bulk  item  loading  station. 

f)  Discharge  car  tray  handling  area. 

g)  Punching  chamber  (ventilated  area) . 

2)  Component  parts  are  to  be  furnished  from  Cohu  Elec- 
tronics, Inc.,  San  Diego,  Calif.  Part  numbers  are 
itemized  as  follows: 


a)  Camera,  with  fixed  lens 


Model  2006-012 


b)  Camera,  with  4:1  zoom  lens  Model  2006-001 


c)  Pan/tilt  Unit 

d)  Camera  Control  Unit 

e)  Lens  Control 

f)  Pan/ tilt  Control 

g)  Monitor,  9" 

h)  Monitor,  23" 

i)  Amp,  Distribution 

j)  Sync  Generator 


Model  PT550MX 


Model  3951-911 


Model  2481-010 


Model  2481-001 


Model  SNA  9/2R 
Model  SNA  23 /Y 


Model  9800-162 


Model  2740-400 


3)  Field  installation  will  be  provided  by  the  electrical 
subcontractor.  Technical  supervision  will  be  provided 
by  Government  personnel  at  the  CAMDS  Site. 

4)  Conduits  entering  ventilated  areas  are  to  be  sealed 
gas  tight  at  the  shroud  wall  interface. 

j . Shroud  Door  Operators 

Power  driven  door  operators  will  be  furnished  as  part  of 
the  material  handling  equipment  sub-system.  The  door 
sequencing  and  interlocking  is  an  integral  part  of  the 
MHE  operation. 
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1) 

Door  operators  will  be  required  for  the  following  door 
positions: 

a)  MPL  shroud  door  (ventilated  area) . 

b)  Burster  conveyor  door  (ventilated  area) . 

c)  Bulk  item  air  lock  inner  door  (ventilated  area) . 

d)  Bulk  item  air  lock  outer  door. 

2) 

Door  operators  will  be  electrically  powered. 

3) 

Limit  switches  will  be  provided  to  indicate  both  open 
and  closed  positions. 

4) 

Operators  will  hold  their  position  when  the  power  is 
interrupted . 

5) 

Conduits  entering  ventilated  areas  are  to  be  sealed 
gas  tight  at  the  shroud  wall  interface. 

k.  MPL 

Control  Room 

Controls  for  the  multi-position  loader,  furnace  charge 
car,  burster  conveyor,  furnace  conveyor,  shroud  doors  and 
the  return  conveyor  will  be  located  in  the  MPL  Control 

Room.  TV  monitor  screens  will  be  located  in  this  room. 

Motor  controls  for  AC  motors  on  the  various  conveyors 
plus  DC  power  units  for  the  MPL  will  be  physically 
located  in  this  room. 

1) 

This  room  is  to  be  furnished  as  part  of  the  Enclosure 
Contractors  scope  of  work. 

2) 

The  physical  arrangement  of  the  interior  of  this  room 
shall  be  in  accordance  with  the  dimensional  and  design 
data  set  forth  on  the  Concept  Design  Drawing,  Sheet 

L-71.  The  Enclosure  Contractor  will  be  furnished  with 
detailed  layout  information  on  the  control  equipment 
to  be  housed  within  this  room. 

3) 

The  control  room  will  be  a prefabricated  structure, 
suitably  flanged  for  field  assembly. 

4) 

This  room  shall  be  approximately  12'  wide  x 25'  long 
with  a 9'  ceiling  height. 

Form  Ocm  • 6« 


-94- 


■ • • 


r 


METAL  PARTS  FURNACE 
DAAA15- 74-C-0092 


5)  Windows  will  be  provided  along  the  east  and  south 
walls  to  permit  operator  direct  viewing  of  the  MPL 
and  the  charge  car  operations. 

6)  Detailed  specifications  for  construction  of  this 
room  will  be  included  with  Section  0,  "Enclosure" 
of  the  specification. 

l . Discharge  Car  M1IE  Control  Room 

Controls  for  the  discharge  car,  cooling  station  conveyors 
and  the  scrap  handling  equipment  will  be  housed  in  the 
discharge  car  MUE  control  room.  Motor  controls  for  dis- 
charge area  motors  will  be  placed  in  this  room. 

1)  This  room  will  be  furnished  as  part  of  the  Enclosure 
Contractor's  scope  of  work. 

2)  Physical  arrangement  of  the  interior  of  this  room  shall 
be  in  accordance  with  the  dimensional  and  design  data 
set  forth  on  the  Concept  Design  Drawing,  Sheet  L-71. 
Detailed  layout  information  will  be  furnished  to  the 
Enclosure  Contractor. 

3)  This  control  room  will  be  a prefabricated  structure, 
suitably  flanged  for  field  assembly. 

A)  This  room  shall  be  approximately  12'  wide  x 14 ' long 
with  a 9'  ceiling  height. 

5)  Windows  shall  be  provided  along  the  north  and  west 
walls  to  direct  operator  viewing  of  the  discharge 
car  and  scrap  loading  operations. 

6)  Detailed  specifications  for  construction  of  this  room 
will  be  included  with  Section  0,  "Enclosure"  of  this 
specification. 

m.  Scran  Handling  Equipment 

The  scrap  handling  equipment  will  consist  of  a bridge 
crane,  a raised  deck  trolley,  a hoist  unit,  a set  of 
projectile  electromagnets  and  a set  of  bulk  item  magnets. 
Electromagnets  are  attached  to  the  top  running  typa  crane 
hoist  for  vertical  lifting  scrap  projectiles  out  of  the 
fixture  cavities  on  the  trays.  The  load  of  projectiles  is 
conveyed  horizontally  to  the  waiting  scrap  truck  by  the 
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overhead  crane  system.  Projectiles  are  deposited  into 
the  truck  by  releasing  the  electromagnet.  Bulk  items  are 
lifted  similarly  from  the  fixtured  tray  on  the  unload 
station,  using  electromagnets  to  grip  the  scrap  item. 

The  rail  crane  unit  is  used  to  convey  the  bulk  items  to 
the  truck. 

1) 

Physical  arrangement  of  the  scrap  handling  equipment 
shall  be  in  accordance  with  the  dimensional  and  design 
data  set  forth  on  the  Concept  Design  Drawing,  Sheet 

L-53 . 

2) 

The  hoist  capacity  shall  be  6000  lbs. 

3) 

Hoist  service  classification  - Class  D (Min.) . 

4) 

Speeds  - hoist  30  fpm,  trolley  45  fpm,  bridge  60  fpm. 

5) 

The  hoist  shall  meet  the  standards  of  the  CMAA  and 

ANSI  B30,  November  1973.  The  electric  hoist  shall 

have  upper  limit  switch,  motor  and  eddy  current  load 
breaking  as  well  as  secondary  direct  acting  motor 
brakes . 

6) 

Positive  stops  will  be  provided  at  the  crane  rail 
extreme  runout  points. 

7) 

The  hoist,  magnet  and  trolley  controls  will  be  remote. 

Dual  controls  will  be  provided,  one  (1)  set  in  the 
discharge  car  control  room  and  the  other  field  mounted 
for  remote  operator  control. 

8) 

Crane  motors  will  be  wound  rotor,  hi-starting  torque,  TOP 
designed  for  crane  service  and  rated  at  30  minute  75  C 
temperature  rise. 

9) 

Both  main  line  and  bridge  conductors  shall  be  enclosed, 
insulated  type. 

10) 

The  crane  system  will  be  field  tested  to  show  that  they 
can  meet  the  specification  and  lift  a load  equivalent 
to  125%  of  rated  capacity. 

ID 

Special  magnets  will  be  provided  for  the  ton  containers. 
Hooks  and  grab  bars  will  be  used  for  the  bomb  MC-1, 
bomb  MK-94  and  the  spray  tank. 
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12)  Special  electromagnets  will  be  provided  for  projectiles. 

13)  Electromagnets  will  be  provided  with  back-up,  fail  safe, 
battery  power,  to  retain  the  load  in  the  event  of  a 
power  failure. 

14)  Full  size  inert  samples  of  the  projectiles  and  the 
bulk  items  will  be  furnished  by  the  Government  to  the 
magnet  supplier  for  use  in  the  final  detail  design  of 
the  electromagnets. 

6.  Standard  Specifications  for  Equipment 

a.  General 

1)  It  is  the  purpose  of  this  specification  to  define 
standards  for  chemical  demil  equipment  to  be  designed 
for  CAMDS . Equipment  shall  be  designed  for  continuous 
operation  with  a minimum  of  required  maintenance. 

2)  Where  a specific  supplier  or  manufacturer  is  mentioned, 
an  equal  may  be  substituted,  subject  to  approval  by  the 
Purchaser. 

b . Mechanical  Equipment 

1)  All  equipment  shall  be  heavy  duty,  mill  type  construc- 
tion, rated  for  24  hour  service.  The  design  factor 
shall  be  125%  of  the  rated  load  requirement. 

2)  All  materials  used  in  the  construction  of  this  equip- 
ment shall  be  selected  for  physical  and  metallurgical 
properties,  with  necessary  heat  treatment,  to  be  con- 
sistent with  Item  1. 

3)  All  exposed  moving  parts,  couplings,  etc.,  shall  be 
provided  with  removable  safety  guards. 

4)  All  like  parts  on  machines  or  equipment,  or  on  similar 
itu-chines  or  equipment  shall  be  interchangeable. 

5)  Adjustments  shall  be  made  from  the  operator's  side  of 
the  equipment  insofar  as  practical. 
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6) 

Operating  adjustments  are  to  be  arranged  so  that  the 
use  of  tools  (i.e.,  wrenches,  etc.)  by  the  operator  is 
not  required. 

7) 

All  bearings  for  rotating  parts  shall  be  anti-friction, 
unless  otherwise  approved.  All  pillow  blocks,  etc., 
shall  be  cast  iron. 

8) 

Bronze  bearings  shall  be  used  for  sliding  parts. 

9) 

Gear  reducers  shall  be  heavy  duty,  cast  iron  or 
welded  steel  construction. 

10) 

All  gear  type  couplings  size  6 and  smaller,  to  be  Faulk. 

ID 

All  gear  type  couplings  larger  than  size  6,  to  be  Fast's. 

12) 

Leveling  screws  to  facilitate  installation  shall  be 
provided. 

13) 

All  gear  boxes  and  gear  reduction  units  to  be  subbase 
mounted . 

14) 

Equipment  setting  on  concrete  foundations  to  be  provided 
with  suitable  grouting  lugs. 

15) 

All  necessary  hose  reels,  cable  reels,  powertrak,  etc., 
are  to  be  furnished  where  required. 

16) 

All  necessary  rails  or  tracks  for  charge  cars,  etc., 
are  to  be  furnished  where  required. 

17) 

Elevated  drives  or  other  mechanical  components  are  to 
be  supported  by  steel  structures  extending  to  floor 
elevation. 

/-v 

00 

H 

All  structures  furnished  to  support  equipment,  etc., 
are  to  be  provided  with  suitable  access  platforms  and 
stairs.  (Ladders  will  be  acceptable  only  when  space 
limitations  do  not  permit  stairs) . 
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e . Lubrication  Equipment  and  Systems 

1)  Centralized  greasing  system  (Trabon,  or  approved 
equal)  with  pneumatic  grease  pump  (Lincoln,  or 
approved  equal)  shall  be  provided  to  service  the 
equipment  furnished. 

2)  Manual  greasing  may  be  used  on  points  requiring  pack- 
ing at  no  less  than  semi-monthly  intervals. 

3)  Oil  lubrication  systems  for  the  various  pieces  of  new 
equipment  shall  be  provided  as  part  of  that  equipment. 

A)  Drip  lubricators  and  spray  lubricators  are  to  be  pro- 
vided where  required  for  roller  chain  applications,  etc. 
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3 . Metal  Parts  Furnace 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  metal  parts  furnace  (MPF) 
as  specified  herein. 

b The  furnace  assembly  shall  be  erected  by  the  Government’s 
prime  Contractor.  Installation  will  be  on  Government 
property  located  in  the  South  Area  of  the  Tooele  Army 
Depot  in  Tooele,  Utah. 

c.  The  furnace  will  be  installed  within  a shrouded  area  which 
is  housed  within  a protective  enclosure.  Ambient  conditions 
within  the  shrouded  area  will  range  from  50  F during 
extended  winter  shutdown  periods  up  to  200  F during  summer 
operating  periods. 

d.  The  furnace  subassemblies  shall  be  transportable  by  rail- 
road flat  car.  Flanged  subassembly  breakdown  shall  be 
approximately  as  shown  on  the  Concept  Design  Drawing, 

Sheet  L-2.  Subassemblies,  when  disassembled  for  transport, 
shall  be  limited  to  the  following: 

Length 40  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight  ....  40  tons 

e.  The  unit  shall  be  shop  tested  prior  to  shipment  to  the 
installation  site.  Testing  will  consist  principally  of 
firing  the  volatilization  and  burnout  chamber  burners. 

The  test  fuel  shall  be  No.  2 fuel  oil. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 

guaranteed  for  one  year  from  the  date  of  its  acceptance  by 

the  Contracting  Officer. 
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3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction  of 
the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 

I* . Approval  of  Material  and  Equipment 

A 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Components 

The  furnace  shall  be  of  the  roller  hearth  type.  This  furnace 
will  be  oil  fired  with  burners  suited  to  burning  Nx  2 fuel  oil 
and  having  electric  ignition.  The  roller  hearth  shall  be 
power  driven  with  external  motors,  speed  reducers  and  a chain 
and  sprocket  drive. 

The  work  pieces  will  be  supported  on  alloy  trays  equipped 
with  suitable  fixtures.  The  trays  will  be  conveyed  through 
the  furnace  by  the  power  driven  rollers. 

The  Metal  Parts  Furnace  will  be  made  up  of  three  zones:  an 
uninsulated  punching  vestibule,  a refractory  lined  heating 
chamber  for  controlled  volatilization  of  agents,  H,  HD,  HT 
and  a second  refractory  lined  heating  chamber  for  final  burn- 
out of  all  agents.  The  furnace  chambers  will  be  separated 
by  vertical  lift  inner  doors. 

The  heating  zones  of  the  furnace  will  be  provided  with  air 
atomizing  oil  burners  arranged  to  give  direct  impingement  of 
steam  diluted  combustion  products  on  the  sides  of  the  bulk 
containers  (ton  containers  and  spray  tanks) . Sufficient  steam 
will  be  used  to  give  tempered  flame  operation  and  minimize 
development  of  hot  spots  on  the  container  walls.  The  burners 
will  operate  at  a slightly  rich,  controlled  air/fuel  ratio  to 
prevent  introduction  of  oxygen  into  the  furnace. 
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f 


The  furnace  shall  be  designed  for  automatic  and  continuous 
processing  of  trays  containing  twelve  (12)  munitions  as  set 
forth  on  the  "Munitions  Matrix  for  Metal  Parts  Furnace", 
Drawing  Sheet  L-38.  The  configurations  of  each  of  these 
munition  items  is  set  forth  in  Table  5 of  this  specification 
with  loading  patterns  shown  on  Drawing  Sheets  L-22  and  L-23. 
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TABLE  5 
WORK  PIECES 


No  • 

Munition 

Length 

Diameter 

Metal 

Weight 

Rate 

Item! 

Per 

Tray 

1 

M3  60 

105  mm 

15.7" 

4.223" 

27.7  lbs 

60/hr 

70 

2 

M121A1 
155  mm 

22.84" 

6.22" 

79.7  lbs 

40/hr 

44 

3 

M122 

155  mm 

22.84" 

6.22" 

83.55  lbs 

40/hr 

44 

4 

M426 

8" 

29.05" 

8.284" 

158  ±1.7  lbs 

24 /hr 

27 

5 

M60 

105  mm 

15.79" 

4.223" 

26.58  lbs 

60 /hr 

70 

6 

M2/M2A1 

4.2" 

16.01" 

4.2" 

13.67  lbs 

60/hr 

70 

7 

MHO 

155  mm 

23.8" 

6.22" 

80.0  lbs 

40/hr 

44 

8 

M104 

155  mm 

23.8" 

6.22" 

74.0  lbs 

40/hr 

44 

9 

MCI 

Bomb 

51.4" 

17" 

435.0  lbs 

2/hr 

1 

10 

MK94 

Bomb 

60"* 

10.75" 

278.0  lbs 

1/hr 

1 

11 

Spray 

Tank 

136" 

(excluding 

tail) 

22.5" 

500.0  lbs 

0.25/hr 

1 

12 

Ton 

Container 

81.5" 

30" 

1600.0  lbs 

0.25/hr 

1 

★Dimension  scaled  from  drawing 
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The  furnace  shall  be  gas  tight  to  prevent  leakage  of  toxic 
vapors.  It  shall  operate  with  a negative  pressure  of  approx- 
imately 0.2"  w.c.  created  by  an  induced  draft  fan  which  is 
part  of  the  air  pollution  control  system.  All  components 
will  be  designed  to  provide  low  maintenance  and  reliable 
operation.  All  furnace  operations  will  be  done  remotely  with 
limited  visual  surveillance.  Major  furnace  operations  will 
be  interlocked  and  sequenced  to  avoid  mishandling  or  contam- 
ination. This  will  include  interlocks  with  the  material 
handling  equipment  and  the  fume  burners. 

The  approximate  furnace  dimensions  are  shown  in  Table  6. 

The  furnace  will  be  supplied  with  the  following  utilities: 


Combustion  Air 818  scfm  @ 16  oz 

Fuel  Oil 25  gph  @ 400  psig 

Steam  75  lbs/hr  @ 125  psig 

Cooling  Water  1.0  gpm  @ 20  psig 

Electric  Power  460V,  3 phase,  60  Hertz 
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TABLE  6 


DIMENSIONS 


Punching  Chamber 


Width  - wall  to  wall 4'-0" 

Effective  width  3'-0" 

Height  - floor  to  roof 8'-0" 

Length  - door  to  door  15'-0" 

Maximum  work  and  tray  height 2'-7  1/2' 

Center  to  center  - punches  5'-0" 

Center  to  center  - conveyor  rolls  l'-O" 

Overall  height  (furnace)  6'- 10" 


Overall  height  (charge  door  hoist) 


11 ’-8" 


Volatilization  Chamber 

Width  - wall  to  wall  ....  

Effective  width  

Height  - floor  to  arch  springline  . . . . 

Length  - wall  to  wall  

Overall  length  - door  to  door  

Overall  length  - assembly  flange  to  flange 

Overall  height  (furnace)  

Overall  height  (door  hoist)  

Wall  thickness  (IFB)  

Center  to  center  - furnace  rolls  


Burn-out  Chamber 


Width  - wall  to  wall  

Effective  width  

Height  - floor  to  arch  springline 

Length  - wall  to  wall  

Overall  length  - door  to  door 


Overall  length  to  assembly  flange  14 

Overall  height  (furnace)  8' 

Overall  height  (discharge  door  hoist)  ....  11' 

Wall  thickness  (IFB) O' 

Center  to  center  - furnace  rolls  1' 
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a.  Punching  Chamber 

The  punching  chamber  is  a gas-tight  uninsulated  metal 
housing  surrounding  the  bulk  container  punching  station. 

It  is  equipped  with  power-driven  rollers  to  convey  the 
loaded  work  trays  to  a fixed  position  beneath  the  punches 
determined  by  the  tray  tripping  a flag  switch  located 
between  conveying  rollers.  The  entry  end  of  the  punching 
chamber  contains  a hydraulically  actuated,  vertical  lift 
door  which  is  electrically  interlocked  with  other  system 
components  as  previously  described.  The  discharge  end  is 
flanged  for  modular  transportability  of  this  part  of  the 
furnace  assembly.  The  punching  chamber  is  vented  by  a 
duct  leading  to  the  PFB  and  is  ventilated  at  the  rate  of 

25  air  changes  per  hour  as  required  for  areas  where  agent 
spills  and  agent  vapor  emission  are  anticipated.  A typical 
chamber  section  is  shown  on  Drawing,  Sheet  L-29. 

1) 

The  punching  chamber  casing  will  be  fabricated  of 
carbon  steel  plates,  suitably  reinforced  with  struc- 
tural steel  buckstays. 

2) 

The  internal  walls  of  the  chamber  shall  be  coated 
with  a corrosion  resistant  coating  to  allow  washing 
with  sodium  hydroxide  or  sodium  hypochlorite  solutions 
for  decontamination. 

3) 

The  floor  of  the  chamber  shall  contain  three  (3)  drains 
to  remove  the  decontamination  solutions. 

4) 

There  will  be  a remote  controlled,  closed  circuit 
television  camera  and  a lighting  fixture  to  monitor 
the  punching  operation. 

3) 

There  will  be  limit  switches  to  note  the  tray  position, 
door  up,  and  door  down  positions. 

6) 

There  will  be  a damper  in  the  pipe  leading  to  PFB  that 
automatically  closes  when  the  outer  door  opens.  The 
damper  controls  the  chamber  pressure  at  -0.1"  w.c. 
during  the  time  the  doors  are  closed. 

7) 

The  outer  door  shall  be  constructed  of  metal  with  a 
wedge  type  locking  device  to  prevent  excess  leakage. 

8) 

The  door  will  be  opened  by  an  electrically  actuated 
hydraulic  lifting  device. 
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9) 


There  shall  be  a temperature 
ature  alarm. 


indicator  and 


high  temper- 


10)  The  outer  door  will  be  interlocked  to  prevent  opening 
without  sifficient  draft. 


11)  There  sliall  be  two  (2)  sight  ports  to  monitor  the 
punching  operation. 


12)  The  outer  door  sliall  hive  limit  switches  to  detect 
door  up  and  door  down  positions. 


b . Punch  System 

The  purpose  of  the  punch  system  is  to  provide  openings  at 
each  end  of  the  ton  containers  for  release  of  agent  vapors 
without  internal  pressure  buildup  during  the  volatilization 
period.  The  punch  system  consists  of  the  two  hydraulically 
actuated  punches  passing  through  seals  in  the  roof  of  the 
furnace  with  correspondingly  located  anvils  beneath  the 
support  tray  which  elevates  the  load  support  tray  to  a 
position  above  the  conveyor  rolls  and  provides  support  to 
the  punch  section  of  the  hulk  container  during  the  punching 
operation.  The  design  of  the  punches  and  the  corresponding 
punch  control  circuits  will  be  very  similar  to  the  system 
now  in  satisfactory  operation  at  RMA,  Building  No.  538. 

1)  Ttoo  (2)  electrically  actuated,  hydraulically  operated 
punches  to  place  approximately  A"  triangular  holes  in 
the  ton  containers  will  be  provided. 

2)  The  punches  shall  be  provided  with  limit  switches  to 
detect  the  punch  up  and  punch  trough  position. 

3)  Two  (2)  anvils  will  rise  through  seal  glands  in  the 
floor  of  the  furnace  to  support  the  tray  during  the 
punching  operations. 

A)  The  anvils  will  have  limit  switches  to  detect  the 
anvil  up  and  anvil  down  positions. 

5)  The  punches  shall  be  equipped  with  sealing  collars  to 
duct  any  high  pressure  gases  escaping  during  the 
punching  operation  to  the  PFB. 

6)  The  operation  shall  be  interlocked  so  that  the  tray 
is  in  position,  the  anvil  up,  the  collar  down,  and 
the  door  down  prior  to  punching. 
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c.  Volatilization  Chamber 

The  volatilization  chamber  is  a refractory  lined  chamber 
containing  eight  (8)  oil  fired  burners.  It  is  designed 
to  heat  the  work  quickly  to  the  boiling  temperature  and 
then  hold  it  at  that  temperature  to  produce  a controlled 
volatilization  rate  in  an  oxygen- free  atmosphere.  The 
primary  temperature  control  during  the  volatilization 
period  will  be  from  the  temperature  of  the  burning  vapors 
in  the  PFB.  It  is  equipped  with  steam  injection  and 
water  fog  nozzles  to  control  excursion  of  the  boiling 
rate.  A typical  furnace  section  is  shown  on  Drawing, 

Sheet  L-29. 

1) 

The  chamber  shall  be  fabricated  from  carbon  steel 
plates  suitably  reinforced  with  structural  buckstays. 

It  shall  be  lined  with  9"  of  2300  F insulating  fire- 
brick with  an  arched  roof.  The  chamber  shall  be  gas 
tight . 

2) 

There  shall  be  three  (3)  burner  control  systems,  two 
(2)  on  the  volatilization  burners,  and  one  (1)  on  the 
heat-up  burners. 

3) 

In  addition  to  the  normal  flame  safety  systems,  all 
of  the  burner  manifolds  shall  have  manual  reset  safety 
shutoff  valves  in  the  combustion  air  lines. 

4) 

Steam  shall  be  added  to  the  chamber  continuously  to 
facilitate  purging.  Additional  steam  will  be  added 
if  there  is  an  over  temperature  in  the  PFB. 

5) 

Water  fog  nozzles  will  be  used  to  rapidly  cool  the 
chamber  during  an  emergency  shut  down. 

6) 

There  will  be  water  cooled  doors  at  either  end  of  the 
chamber  equipped  with  locking  devices  to  prevent  leak- 
age. The  doors  will  be  electrically  actuated,  hydraul- 
ically operated  with  a vertical  lift. 

7) 

There  will  be  limit  switches  to  detect  the  door  up 
and  door  down  positions. 

8) 

The  door  will  be  interlocked  to  prevent  opening  during 
the  volatilization  process,  and  sequenced  for  safe 
tray  handling. 
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9)  There  will  be  four  (A)  access  ports  for  scrap  cleanout 
from  the  furnace  floor. 

10)  There  will  be  a damper  in  the  line  to  the  PFB  to  main- 
tain the  chamber  pressure  at  -0.2"  w.c. 

11)  There  shall  be  two  (2)  sight  ports  to  observe  the 
furnace  operation. 

d . Burn-out  Chamber 

The  burn-out  chamber  receives  items  from  the  volatilization 
chamber  to  burn  out  any  residual  sludge  in  an  oxygen  bear- 
ing atmosphere.  There  are  four  (A)  burners  controlling  the 
chamber  temperature  between  1000  and  1200  F.  When  the 
parts  leave  the  chamber,  they  will  be  completely  detoxified. 

1)  The  chamber  shall  be  fabricated  from  carbon  steel 
plates  suitably  reinforced  with  structural  buckstays. 

It  shall  be  lined  with  9"  of  2300  F insulating  firebrick 
with  an  arched  roof.  The  chamber  shall  be  gas  tight. 

2)  There  will  be  one  (1)  burner  control  system.  The 
burner  shall  have  the  standard  safety  systems. 

3)  Water  fog  nozzles  will  be  used  to  rapidly  cool  the 
chamber  during  an  emergency  shut  down. 

A)  There  will  be  a refractory  lined  outer  door  with  a 
locking  device  to  prevent  leakage.  The  door  will  be 
electrically  actuated,  hydraulically  operated  with 
a vertical  lift. 


5)  There  will  be  limit  switches  to  detect  door  up  and 
door  down  positions. 

6)  The  door  will  be  interlocked  to  prevent  premature 
opening. 

7)  There  will  be  two  (2)  access  ports  for  scrap  cleanout 
from  the  furnace  floor. 

8)  There  will  be  a damper  in  the  line  to  the  auxiliary 
fume  burner  that  partially  closes  when  the  discharge 
door  is  open  and  controls  the  chamber  pressure  at 
-0.1"  w.c.  during  processing. 
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9) 

Two  (2)  sparge  air  ports  will  be  located  over  the 
punched  holes  in  the  ton  container.  The  sparge  air 
will  be  initiated  from  a cycle  timer. 

10) 

There  shall  be  two  (2)  sight  ports  to  observe  the 
furnace  operation. 

e.  Roller  Hearth  Conveyor 

The  work  pieces  loaded  on  fixturcd,  articulated  support 
trays  will  be  carried  through  the  furnace  on  power  driven 
rollers  extending  through  the  side  walls  of  the  furnace, 
and  mounted  in  flanged  ball  bearings  of  the  self- aligning 
type.  These  bearings  will  be  bolted  to  adapters,  which 
will  be  bolted  to  the  furnace  casing. 

1) 

All  the  rollers  within  the  punching  chamber  and  furnace 
chambers  will  be  made  of  corrosion  resistant  alloy  and, 
in  the  case  of  the  furnace  chambers,  heat-  and  corrosion- 
resistant  alloy  will  be  used. 

2) 

The  furnace  rolls  will  be  6"  0D  with  3/8"  wall  thickness. 
The  furnace  rolls  will  be  centrifugally  cast  and  the 
finish  will  be  as  'cast'. 

3) 

The  rolls  will  be  capable  of  supporting  a maximum 
loading  of  5000  pounds  per  3'  x 8'  tray  at  1400  F. 

4) 

The  rolls  will  have  aluminized  alloy  trunnions  welded 
to  the  alloy  roll  barrel  to  make  a suitable  connection 
for  alloy  operating  in  a rich  hydrocarbon  atmosphere. 
Aluminizing  the  roll  trunnions  prevents  carbon  attack 
on  the  trunnions  in  the  colder  wall  area. 

5) 

Each  roll  will  be  provided  with  a sprocket  attached  on 
one  end.  The  sprockets  will  be  chain-driven  roll-to- 
roll . 

6) 

Bearings  will  be  flanged  pillow  block  ball  type,  anti- 
friction with  external  lubrication.  Each  bearing  will 
be  bolted  to  finned  adapters  for  cooling. 

7) 

The  bearings  should  be  purged  with  dry  air  to  prevent 
condensation  of  acid  gases  contained  within  the  furnace 
volatilization  and  burn-out  chambers. 
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8)  The  main  furnace  conveyor  drive  will  be  a single  speed, 
rapid  movement  for  transferring  work  from  the  charge 
car  into  the  furnace  chambers.  This  drive  will  have 

a 1 hp,  1200  rpm,  MAC,  TE.FC.  electric  motor  complete 
with  speed  reduction  unit,  shafting,  sprockets, 
clutches  and  structural  support  base. 

9)  Electric  clutches  are  provided  to  isolate  the  various 
furnace  chambers  to  permit  operator  manipulation  for 
startup,  shutdown  and  interim  processing. 

10)  The  drive  mechanism  shall  include  sprockets,  idler 
sprockets,  chain  idlers,  prestressed  roller  chain, 
and  a main  drive  shear  pin. 

f . Hydraulic  Systems 

The  hydraulic  system  is  specified  on  the  Concept  Design 
Drawings,  Sheets  L-42  and  L-43 . Detailed  specifications 
shall  be  as  follows: 

1)  Reservoir  to  be  fabricated  from  steel  plate,  welded 
construction,  sand  blasted  and  prime  coated  and 
finished  painted  inside  and  outside  with  machine  grey 
paint . 

It  shall  have  acapacity  of  60  U.S.  gallons. 

It  shall  be  furnished  with  two  (2)  clean-out  covers 
and  a removable  baffle  plate.  Clean-out  covers  shall 
be  furnished  with  a magnetic  drain  plug  located  in 
the  flow  path  around  the  ends  of  the  baffle  plate. 

Bare  unfurnished  reservoir  to  be  mounted  on  legs  or 
formed  feet  so  that  bottom  of  tank  is  supported  6" 
above  floor. 

Top  of  reservoir  to  be  furnished  with  mounting  plate 
large  enough  to  mount  both  pump  and  electric  motor 
with  three  point  mounting  to  prevent  distortion. 

Pump  and  motor  with  flexible  coupling  and  detachable 
guard  shall  be  mounted  on  mounting  plate  without  dis- 
tortion. 

Pump  and  motor  shall  be  aligned  to  within  0.005"  runout. 
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Furnish  top  of  reservoir  with  2"  NPT  return  inlet  and 
two  (2)  1/2"  NPT  drain  return  couplings  with  internal 
piping  to  extend  below  fluid  level. 

Return  pipe  to  bevel  cut  at  bottom  and  turned  to 
direct  fluid  flow  alongside  of  reservoir  for  cooling. 

Furnish  with  removable  filler  cap  with  internal  screen 
and  air  breather. 

Furnish  side  of  reservoir  with  sight  level  gauge  to 
show  high  and  low  levels. 

A temperature  gauge  shall  be  mounted  near  sight  level 
gauge . 

All  patch  type  covers  over  openings  to  be  gasketed 
for  protection  against  dirt. 

2)  Panel  shall  be  fabricated  from  formed  and  stamped 
steel  plate,  flanged  and  bolted  together,  inside  of 
a structural  steel  frame  and  attached  to  reservoir. 

All  control  valves  to  be  mounted  on  face  of  panel  with 
fluid  connecting  lines  in  back  over  pump  and  motor. 

Cylinder  terminal  points  or  connections  shall  terminate 
with  3/V  NPT  2000  lb  steel  couplings  welded  to  a hori- 
zontal plate  for  overhead  bridging  to  furnace. 

Paint  structural  frame  with  an  oil  resistant  machine 
grey  paint . 

3)  Power  unit  with  control  panel  shall  be  protected  with 
adequate  guard  rail  to  prevent  damage  frommaterial 
handling  equipment. 

Remove  clean-out  covers  and  thoroughly  clean  inside  of 
reservoir  before  replacing  covers  and  filling  tank. 

Pressure  test  piping  with  power  from  power  unit  and 
cylinder  terminals  plugged. 
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4)  Valving  shall  be  arranged  so  that  all  controls  are 
accessible  for  adjustment  and  maintenance. 

All  panel  components  shall  be  identified  to  show 
motions,  pressures  and  purpose. 

5)  Cylinders  shall  be  located  in  alignment  with  work 
slides  and  installed  so  that  no  side  or  radial  load 
occurs  on  piston  rod. 

They  shall  be  accessible  for  piping  and  easy  service 
and  maintenance. 

6)  Circuit  shall  be  tubed  with  annealled  and  pressure 
tested  welded  stainless  steel  hydraulic  tubing. 

Each  tubing  run  shall  be  continuous  from  one  component 
to  another. 

Couplings  shall  be  used  only  where  necessary  for 
length  or  assembly. 

Tubing  shall  be  1/2"  x 0.049  wall  for  drain  lines  to 
headers . 

Tubing  shall  be  3/4"  x 0.065  wall  for  pressure  lines 
to  cylinders  and  return  lines  through  valves  to  header. 

Tubing  shall  be  1"  x 0.083  wall  for  panel  return  header. 

Use  clamp  type  brackets  with  inserts  to  support  tubing 
runs  every  4 to  5 feet . 

Inserts  to  be  of  a material  that  will  not  damage  tubing. 

Fitting  shall  be  bite  type  steel  hydraulic  fittings 
suitable  for  shock  loads. 

7)  Piping  shall  be  schedule  #80  (double  strength)  for  all 
pressure  lines. 

Fittings  shall  be  2000  lb  forged  steel  fittings  for 
all  pressure  joints. 

Return  line  pipes  and  fittings  may  be  schedule  #40 
(standard  weight) . 
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Teflon  tape  shall  be  used  on  all  pipe  threaded  con- 
nections. (Not  required  for  tubing  connections). 

Piping  shall  not  support  valving  or  other  component 
parts,  except  shut-off  valves  mounted  adjacent  to 
equipment . 

No  piping  shall  be  welded  to  a supporting  member. 

8)  All  hydraulic  runs  shall  be  installed  so  as  not  to 
interfere  with  the  adjustment,  repair,  removal  or 
replacement  of  any  control  or  unit. 

All  hydraulic  runs  shall  be  located  or  protected  so 
as  to  prevent  damage  from  moving  machinery  or  from 
climbing. 

Hydraulic  components  and  piping  shall  not  be  subject 
to  excessive  temperatures  or  other  detrimental  effects 

9)  Electrically  controlled  hydraulic  components  shall  be 
applied  so  that  in  the  event  of  an  electrical  failure, 
there  will  be  no  damage  to  the  equipment  or  danger 

of  injury  to  personnel. 

Vertical  motions  shall  be  provided  with  means  to  pre- 
vent rapid  drop  when  hydraulic  or  electrical  power  is 
off. 

All  motions  shall  be  controlled  by  mechanical  actuated 
type  limit  switches. 

All  components  shall  be  furnished  for  use  with  petro- 
leum base  hydraulic  fluid. 

Complete  circuit  with  components  shall  be  designed  for 
2000  lb  maximum  service. 

10)  The  hydraulic  unit  shall  be  placed  within  the  6-level 
furnace  shrouded  area.  A special  shell  and  tube, 
water  cooled,  heat  exchanger  shall  be  furnished  to 
cool  the  hydraulic  fluid. 
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g.  Burners 


The  burners  shall  be  designed  to  burn  No.  2 fuel  oil  using 
16  osi  combustion  and  atomizing  air  and  be  direct  spark 
ignited.  The  ignition  must  be  reliable  since  some  burners 
will  be  relited  once  every  hour.  The  burners  shall  have 
metallic  air  housings  and  a heat  resistant  refractory 
burner  block  that  extends  through  the  furnace  insulation. 
They  shall  have  the  following  capacities: 


Burner  No.  Function  Oil  Rate 

B03  A,B,C,D  Volatilization  Impingement  2 gph 

B04  A,B,C,D  Volatilization  Heat-up  2 gph 

B05  A,B,C,D  Burn-out  3.7  gph 


1)  The  burners  shall  be  capable  of  operating  over  the 
range  from  10%  deficient  to  100%  combustion  air  and 
be  capable  of  operating  down  to  1/4  of  rated  capacity. 


. 
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2) 


There  will  be  an  ultraviolet  flame  sensor  on  each 
burner.  The  sensors  shall  be  connected  in  series  in 
the  following  manner: 


Flame 

Sensor 

Control 

1 

Burners 

B03 

A,B 

Flame 

Sensor 

Control 

2 

Burners 

B03 

C,D 

Flame 

Sensor 

Control 

3 

Burners 

B04 

A ,B,C,D 

Flame 

Sensor 

Control 

4 

Burners 

B05 

A,B,C,D 

The  burners  shall  be  equipped  with: 

a)  Combustion  air  motorized  control  valve. 

b)  Low  pressure  combustion  air  switch. 

c)  Oil  ratio  control  regulator  back  loaded  to  the 
combustion  air  supply. 
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d)  Low  and  high  oil  pressure  switches. 

e)  Oil  manual  reset  safety  valve. 
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Basic  Fnmnrr  Metal  Pflfts  Furnace 
Auxiliary  Equipment 


3y_  Jay  Shah 

Product  Code 

Order  No. 

__  Dote  August  28,  1974 

Index  No.  

Quantity 


Company  Name  u*  S.  Army Located  at  Edgewood  Arsenal 

Name  and  Title  of  Interested  Official  Rlchsrd  Mi-Si.ewi.CZ  9 CPO 

I -7 

Assembly  Drawing  No. u ^ Modification  of  Order  No. 

Furnace  Product  ion 

Port  155mm  Projectile shope  Cylindrical Mo.e,,ol  __St_eel 


PRODUCTION 

No./Hr. 

Lbs. /Hr.  Remarks 

Max.  27" 

84  lbs  40 

3360 

Aver. 

Min. 

Remorks 


Furnace  Atmosphere  Type 
float  ing  Cyc  le 


Direct  Fired 


100°  F 


iemp.  rrorK  entering  furnace  

Punch 

60 

mins 

II  2||,at  _ . . 

15 

mins 

1 

II 2 Volatilization 
SUtKXX 

45 

mins 

60  mins 


, 1000°  F 

Leaving 

Temp  "F  ^O0  F 

1000°  F (Furnace  temp) 
700°  F 
1000°  F 


L imits  of  Temperature  if  Given ___ _ 

Remarks 

FURNACE  CALCULATIONS 

Show  all  dota  in  determining  lenqth  of  / ones  and  furnace  on  separate  sheet  or  list  reference  to  calculations  below: 

Length  of  the  zones  determined  by  the  size  of  the  munitions  to  be  handled 
spray  tank  - 114'  long,  50  minimum  12'  length  required  in  a zone. 


Furnace  Construction 


Zones 

Length 

Door  to  Dr 

Wai^t'oWa 

He  ight 
of  Walls 

Casing 

Rre  ■ He  ot  $ 1 

Ln 

r 

o 

4*-0" 

6'-10" 

V' 

Hwt  §2. 

15*-7" 

0 

1 

6'-5" 

-t" 

#3 

vO 

1 

4*_0" 

5'-7" 

V 

Cooling 

Dnor  % 

5’ -6" 

5' 

TT.r 

Refractory  IFB  or  FB,  Insulation  Type 
ij  Wolls  Arch  Botto 

1 2 300 1 FB[~TrT*  ~ 2300IFB|  In.. 


Roller  Honrt  h/Tniy 


Conveying  Medium 

T„„.  Roller 


T ypg  Roller (Boxes,  Rollers,  Conveyor!  ^ IN/IN  Collars  gff.f-iiv.,  width  & length 

Mnt.rml  ASTM297-HK  Sue  6"  Dla. Weight  Work/Box  in  I hx.  5466 


Conveyor  Lood/Ft. 
T oble 

L*th-Chg.  


2 250  lbs. 


Rol  ler  Load  each  . 


883  lbs. 


Hearth  to 
Sprg.  


Fff. 

Ht’h. 


Work/Box  in  Lbs.  5A66 
15" 

C.L.  to  C.L. 

Floor  to 

work  level  


Drive  Mechanism 

Brief  Description  flnd  Sprocket  Roller  drive,  each  chamber  to  have  Individual 

clutched  drive.  

Load  Moved Friction  "K” Stroke  

Speed  Ft./Min.  30 Time  Interval  L-t0.  4 h?"Tl 

Hydraulic  Design  Press,  at  Actuotor  PSI. Hydraulic  Fluid  ^ 

Auxiliary  Material  Handling  Equip.  . 


Pyrometer  Equipment 


Current  Available:  110  Volts  (aC^DC 


Item 


Make 


Ind.  Control 


Rc  c.  Control 


Lead  Wire 


T hermocoupl 


Description 


Type  K in  protection  tubes 
Suitable  for  HC1,  SO2  atmosphere 
Motor  Control  Valves 
N.  0.  Solenoid  Valves 


Safety  Aid  Equipment 


FM FIA  . 


Rec  irculating  Fan 

Hone  Required 


Combustion  Blower 

Air  required  cfm.  818  CFM  at  16  OZ.  pi 

Su pp 1 v 2 Blowers  rated  at  935  CFM  each 
and  20  oz.  to  have  adequate  supply/or 
5000  ft.  elevation 


Electric  Motors  Required 


Power  A voilabU:  460  Volts 


No.  Required 


Locnt  ion 


HP. 


R.P.M. 


<A$/DC 


60  CYCLES 


3 PHASE 


U TILITY  R EQUIP E MENTS : 

F • ..!•  Typ.  No.  2 fuel  o y 

400  psig 

Max . Flow  Rag'd.  ^5  gpH 

80° 

Wn»«r;  Supply  Temp.  Supply  Pressure 

30  pslg 

_ Max.  Flow  Rag'd.  * SPm  9 _ 

^ *F  Temp.  Rise 

Pnw*  • Peg'd.!  (Mak.  Conner  led) 

KW 

Compressed  Air:  Supply  Pressure 

Mar.  Flow 

Piping  S.C.  (X)  Customer  | | 

Wir  mg 

S.C.  I X Customer  [ | 

Probable  Flue  Temp 

1100  °F.  ([)jroct  Fired  Only) 

T otal 

Avail.  Heat  = 68^ 

© 1100  „F  0 % XA 

Items  to  be  Heated 


At 


Work 


Container 


Conveyor 


Mustard 


BURNER  SELECTION: 


100  .F. 


450°  F 


450°  F 


Pounds 
Per  Hour 


Toto!  H„ot  261,200 

For  Work,  Etc. 9 


Total  Heat 
For  Zone 


Remarks 

As  only  15 
minutes  are 
allowed  for 
heat-up,  the 
total  hea' 
for  work 
etc.  will  be 

1.045.000 

1.200.000 


Heat  Input  = 1,200,000 

0.68 


1,765,000  Btu/hr. 


Oil  Consumption  = 1,765,000  = 12  8 onh 

138,000  ’ 8P 

Design  capacity  = 12.8  X 1.25  = 16  gph 

Use  8 Burners  with  2 gph  oil  rate 


/ u l 


vwuer  ho. 


Corr. 

Foctor 

Net  BTU/Hr. 

Slot  Los* 


Woter608£ 


Proboble  Flut  Temp 


#F.  (Direct  Fired  Only) 


Steam  tempered 


flame  with  steam 

Avail.  H.ct  = 70% 0 JLQO .F,  50 % XAequivalent  to  100% 

excess  air  (This  (steam)  will  amount  to  50%  steam  by  vol.) 


Items  to  be  Heated 


At 


Work 


Container 


Conveyor 


BUR  ME  R SELECTION: 


Heat  Input 


Pounds 

Per  Hour 

Heot 

Content 

3360 

0 

1000 

0 

Net  BTU/Hr. 


Tofol  Heot  _ ___ 

For  Work,  Etc.  | 85,000 

Total  Heat 
For  Zone 


207,400 


Oil  consumption 


296,000  Btu/hr . 

296.000 

138.000 


2.15  gph 


As  we  have  8 burners  in  zone  02  with  total  capacity  of  16  gph, 
we  need  a turn  down  capacity  of  7.45 


17.500 


94,100 


Remarks 

As  only  45 
minutes  are 
allowed  for 
evaporation, 
Total  heat 
for  work  etc 
= 113,300 


207,400 


Steam  rate 


75  lbs/hr 


9"  IFB 


1000  ~F. 

T o»ol 
Areo 


Rod  iot. 
Factor 


Net  6 TU/Hr 


Endwal  1 

Arch 

9"  IFB 

Bottom 

9"  IFB 

Door 

6"  IFB 

BurnerSlot 

B.B. 

Woter  Cool 


0.7  7656 


1.5 


2 


19.800 


9,600 


11,300 


Probable  Flue  Temp  *•  °F.  (Direct  Fired  Only) 

Avail.  Haot  = 50%  0 1100  «F.  100  % XA 


118,000 


Items  to  be  Heated  . __ 

At  450  op 

Pounds 

Per  Hour 

Work 

1000°F 

3360 

t 

Container 

1000°F 

1000 

Content 


80 


80 


Conveyor 


BURNER  SELECTION: 


Heat  Input  = 815, 600 

0.5  = 1,631,200  Btu/hr. 

Oil  Consumption  = 1,631, 200 

138,000  = 11.8  gph 

Design  capacity  = 11.8  x 1.25  = 14.8  gph 

Use  4 burners  with  3.7  gph  oil  rate. 


Not  BTU/Hr. 


268,800 


80,000 


Totol  Hoot  

F or  Work,  Etc.  348 , 800 


Total  Hoot 
For  Zono 


During  soak  period,  Heat  input  = 118,000 

0.5 

Oil  Consumption  = 236,000 

138,000  = 1.7  gph. 


236,000 


The  work  etc. 
. is  to  be  heat 
to  1000°F  in 
h hour  and 
then  soak  for 
h,  so  total 
heat  for  wor 
etc  is 

697.600 

815.600 


Turn  down  required 


14.8  / 1.7 
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C.  Fume  Burners 


1 .  Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  primary  fume  burner  (PFB) 
and  auxiliary  fume  burner  (AFB)  as  specified  herein. 

b.  The  fume  burner  subassemblies  shall  be  erected  by  the 
Government's  prime  Contractor.  Installation  will  be  on 
Government  property  located  in  the  South  Area  of  the  Tooele 
Army  Depot  in  Tooele,  Utah. 

c.  The  fume  burners  will  be  installed  within  a shrouded  area 
which  is  housed  within  a protective  enclosure.  Ambient 
conditions  within  the  shrouded  area  will  range  from  50  F 
during  extended  shutdown  periods  up  to  200  F during 
operating  periods. 

d.  The  fume  burner  subassemblies  shall  be  transportable  by 
railroad  flat  car.  Flanged  subassembly  breakdown  shall 
be  approximately  as  shown  on  the  Concept  Design  Drawing, 
sheet  L-41.  Subassemblies,  when  disassembled  for  trans- 
port, shall  be  limited  to  the  following: 


Length  

40 

feet 

Width  

10 

feet 

Height  

11 

feet 

Gross  Weight  .... 

40 

tons 

e.  The  unit  shall  be  shop  tested  prior  to  shipment  to  the 
installation  site.  Testing  will  consist  principally  of 
firing  the  primary  and  auxiliary  fume  ignition  burners. 
The  test  fuel  shall  be  No.  2 fuel  oil. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  access!- 
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bility  for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to 
the  Government.  All  equipment  shall  be  built  in  accordance 
with  the  best  engineering  practices. 

A . Approval  of  Material  and  Equipment 

The  Subcontractor /Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Description 

a.  Agent  fumes  from  the  metal  parts  furnace  (MPF)  punching 
chamber  and  the  volatilization  chamber  will  be  inciner- 
ated in  an  oil  fired,  horizontal,  primary  fume  burner 
(PFB).  This  fume  burner  will  be  built  generally  to  follow 
the  concept  design  as  shown  on  Drawing  Sheet  L-Al.  This 
fume  burner  shall  have  oil  burners  firing  into  a hot 
refractory  lined  chamber  which  serves  as  an  ignition 
source  for  the  mixture  of  agent  fumes  and  combustion  air. 

b.  Combustion  products  from  the  PFB  and  the  MPF  will  be 
afterburned  in  an  oil  fired,  horizontal  auxiliary  fume 
burner  (AFB) . This  auxiliary  burner  will  be  built 
generally  to  follow  the  concept  design  as  shown  on 
Drawing  Sheet  L-Al.  An  oil  fired  ignition  burner  shall 
be  provided  as  an  ignition  source.  Nominal  afterburning 
temperature  will  be  1600  F. 

c . Dimensions 

1)  Primary  Burner 


Length  

Diameter  at  flange 
Fume  inlet  diameter 
Air  inlet  diameter 


7'-0" 

5'-0" 

l'-6" 

r-4" 


Foam  Oin  . •« 


T 


'• 

5 

! 

- 


I 

I 


1 
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2)  Primary  Residence  Chamber 


Length  24' -0" 

Outside  diameter  5'-6" 

Inside  diameter  4'-0" 

Volume,  ft^  300 

3)  Auxiliary  Residence  Chamber 

Length  26 ’-0" 

Outside  diameter  5' -6" 

Inside  diameter  4'-0" 

Volume,  ft^  300 


6 . Components 

a . Casing 

The  casing  will  be  rolled  1/4"  carbon  steel  plate. 

b . Refractory 

Refractory  lining  will  consist  of  4 1/2"  of  2600  F 
insulating  firebrick  on  the  hot  face,  backed  by  4 1/2" 
of  2000  F insulating  firebrick. 

c . Burners  (Primary) 

There  will  be  two  (2)  ignition  burners,  each  rated  at 
1.05  EM  Btu  per  hour  on  No.  2 fuel  oil.  Each  burner 
will  be  direct  spark  ignited.  Each  burner  will  require 

13.200  scfh  combustion  air. 

d . Burner  (Auxiliary) 

The  burner  will  be  a 1.4  MM  Btu/hour,  No.  2 fuel  oil 
fired,  direct  spark  ignited  unit.  It  will  require 

19.200  scfh  combustion  air. 

e . Combustion  Air 

Combustion  air  for  the  ignition  burners  will  be  furnished 
from  separate  blowers  furnished  by  others.  Combustion  air 
for  the  fume  burner  will  be  furnished  from  separate  prime 
Contractor  furnished  fans.  Available  pressure  and  flow 
rates  will  be  as  follows: 


Form  Ocm  . si 


t 

i 


i 


f 


-A 

| 
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Primary  ignition  burners  440  acfm  @ 16  osi 

Auxiliary  ignition  burner  320  acfm  @ 16  osi 

Primary  fume  burner 7500  acfm  @ 8"  w.c 

f . Safety  Aids 

The  burners  will  be  complete  with  ultraviolet  flame 
scanners,  interlocked  to  shut  down  in  the  event  of  flame 
failure.  Hi-limit  temperature  control  low  temperature 
interlock  are  included,  and  flame  scanner  override  when 
the  temperature  is  above  1400  F. 

A NEMA  IV  combustion  control  panel  will  be  furnished  with 
the  fume  burner  assembly . 

g.  Controls 

Automatic  proportioning  temperature  control  will  increase 
the  air  from  the  combustion  air  fan. to  pace  the  input  of 
fumes  from  the  furnace.  Fuel  oil  flow  will  be  modulated 
to  the  auxiliary  fume  burner. 

Operating  temperature  will  be  continuously  recorded. 

Process  controls  and  instrumentation  will  be  furnished 
by  the  Instrumentation  Subcontractor  under  a separate 
sub- contract . 

7 . Ratings 

a . Primary  (PFB) 

1)  Mustard  Filled 

Operates  as  a rich  fume  incinerator.  Ratings  will  be 
as  follows: 


Rated 

Condition 

Design 

Temperature,  °F 

1600 

2300 

Mustard  vapor,  lbs/hr 

1035 

1294 

MM  Btu/hr 

8.7 

10.9 

Combustion  air,  scfm 

4140 

5175 

Auxiliary  fuel,  gph 

4 

5 

Startup  fuel,  gph 

15 

15 

Burner  air,  scfh 

26,400 

26,400 

f 
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2)  Drained 

Operates  as  a lean  fume  incinerator.  Auxiliary  fuel 
is  required  to  raise  the  gas  temperature  from  1000  F 
leaving  the  furnace  to  1450  F leaving  the  fume  burner. 
The  operation  will  require  a maximum  of  20  gph  of  fuel 
oil  for  startup  and  approximately  4 gph  for  normal 
operation. 

b.  Auxiliary  (AFB) 

Operates  as  a normal  fume  incinerator  burner,  requiring 
500,000  Btu/hour  of  auxiliary  fuel  input  for  normal’ 
operation.  Ratings  are  as  follows: 


Rated 

Condition 

Design 

Temperature,  °F 

1600 

2300 

Flue  gas  flow,  scfm 

5350 

6700 

MM  Btu/hour  input 

7 

8.8 

Burner  air,  scfh 

19,200 

19,200 

Auxiliary  fuel,  gph 

5 

6.25 

Startup  fuel,  gph 

10 

10 

I 
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D.  Air  Pollution  Control 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  air  pollution  control 
equipment  as  specified  herein. 

b.  The  air  pollution  control  subassemblies  shall  be  erected 
by  the  Government's  prime  Contractor.  Installation  will 
be  on  Government  property  located  in  the  South  Area  of  the 
Tooele  Army  Depot  in  Tooele,  Utah. 

c.  The  air  pollution  control  equipment  will  be  installed 
within  a protective  enclosure.  Ambient  conditions  within 
the  enclosed  area  will  range  from  50  F during  extended 
winter  shutdown  periods  up  to  110  F during  sunnier  operating 
periods . 

d.  The  air  pollution  control  subassemblies  shall  be  transport- 
able by  railroad  flat  car.  Flanged  subassembly  breakdown 
shall  be  approximately  as  shown  on  the  Concept  Design 
Drawings.  Subassemblies,  when  disassembled  for  transport, 
shall  be  limited  to  the  following: 

Length AO  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight  ....  AO  tons 

e.  Concept  Design  Drawings  are  included  as  part  of  this 

specification.  These  include  Exxon  Research  Drawings 
numbered  1722- 1-A  through  1722- 11-A. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  *r 
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part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to 
the  Government.  All  equipment  shall  be  built  in  accordance 
with  the  best  engineering  practices. 

4 . Approval  of  Material  and  Equipment 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Design  Specification 

The  design  specification,  prepared  by  Exxon  Research  and 
Engineering  Company  is  hereby  incorporated  into  the  specifi- 
cations . 


DESIGN  SPECIFICATION 


I 


COVERING 

AIR  POl.I.UT ION  CONTROL  SYSTEM 
FOR 

METAL  PARTS  FURNACE 


j 


3 


a . Scope  of  Specification 

This  specification  covers  the  process  design  of  the  Air  Pollution 
Control  System  for  the  Metal  Parts  Furnace  section  of  the  Chemical 
Agents  Munitions  Disposal  System. 

Major  equipment  included  in  this  specification  are  the  gas 
quench  tower,  venturi  scrubber,  scrubbing  tower,  reheat  burner,  exhaust 
blower,  stack,  caustic  tank,  product  retention  tanks,  salt  dryer  feed 
tank,  and  associated  pumps  and  instrumentation.  Specifications  for 
the  salt  dryers  and  associated  components  are  not  included. 

This  specification  was  prepared  under  Surface  Combustion 
purchase  order  No.  D66219-0,  a subcontract  under  Army  Contract  No.  DAAA15- 
74-C-0092 . 

I)  ■ Design  Basis 

The  Air  Pollution  Control  System  is  designed  for  automatic  and 
continuous  removal  of  gaseous  and  particulate  pollutants  from  the  Metal 
Parts  Furnace  and  Afterburner.  The  degree  of  gaseous  and  particulate 
removal  is  designed  to  meet  or  surpass  the  required  emissions  standards. 

The  system  is  designed  to  have  no  liquid  effluents,  and  will 
minimize  water  consumption  while  maintaining  a 20-25  wt.%  salt  concen- 
tration feed  to  the  salt  dryers.  Three  four-hour  hold-up -tanks  are  provided 
to  permit  isolation,  sampling,  analysis,  and  certification  of  the  salt 
solution  before  routing  to  the  salt  dryer.  Caustic  addition  and  pump- 
around agitation  are  provided  to  reduce  residual  agent  concentration  to 
the  required  levels. 

Table  3 summarizes  the  gas  analysis  and  flow  conditions  at  the 
interface  between  the  Metal  Parts  Furnace  Afterburner  and  the  Air  Pollu- 
tion Control  System  as  provided  by  Mid land-Ross . 

The  system  •■mission  standards  and  design  goals  are  summarized 
in  Table  4 . 
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Particulate  Loading  assume  1 grain/std  cu  ft 


TABLE  A 


EMISSION  STANDARDS  AND  DESIGN  GOALS 


Air  Quality  Standards  for  Stack  Emissions 


Emiss  ion 
S0X  as  SO2 

Particulates 


Visible  Opacity 
Agent  Mustard 
Agent  GB 
Agent  VX 


Standard 

500  ppm  (by  volume)  or  80%  removal 
of  input  sulfur  whichever  is  more 
stringent 

Based  on  process  feed  rate 
E = 3.59  P0-62 

where  E = emission  rate  (lb/hr) 

P = processing  rate  (tons/hr) 
approximately  equivalent  to  0.1  grain/ 
std  cu  ft 

less  than  207.  opacity 
0.03  mg /am?  (1  hr  average) 

3 x 10”^  mg/am8  (2  hr  average) 

3 x 10-5  mg/am8  (2  hr  average) 


System  Liquids  before  Drying 

Agent 

Mustard 

G3 

YX 


Standard 


2 ppm 

5 x 10"®  gram/ml  (enzyme  test) 
5 x 10“8  gram/ml  (enzyme  test) 


Water  Quality  Standards 
No  liquid  effluent 

Additional  Emission  Limit  Design  Goals 
Emission 


Inorganic  phosphate  as  H3PO4 

0.1A  lb/min 

b » 

Inorganic  fluorides  as  HF 

0.007  lb/min 

Twtal  acidity  as  HC1 

0.03  lb/min 

A 

r 

• 
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The  Air  Pollution  Control  System  is  designed  to  remove  parti- 
culates, gaseous  pollutants,  and  mists  from  the  afterburner  flue  gas. 
Particulate  removal  is  accomplished  predominantly  in  the  quench  tower 
and  venturi  scrubber  witli  minor  additional  removal  in  the  scrubbing 
tower.  Readily  scrubbed  gaseous  pollutants  will  he  largely  removed  in 
the  quench  tower  and  venturi,  while  those  requiring  contact  time  will 
be  removed  in  the  scrubbing  tower  packed  section.  The  bulk  of  the  fumes 
will  also  be  removed  in  the  scrubbing  tower  packed  section,  the  remainder 
being  eliminated  by  the  scrubbing  tower  demister  section. 

Design  considerations  for  each  of  the  major  components  are 
as  follows: 

Quench  Tower  An  upflow  gas,  countercurrent  quench  tower  was  selected  to 
assure  achieving  at  least  907.  saturation  of  the  afterburner  flue  gas 
before  entering  the  venturi  scrubber.  Near  saturation  is  necessary  in 
order  to  avoid  loss  in  particulate  scrubbing  efficiency  due  to  vapori- 
zation within  the  venturi  itself.  The  alternative  downflow  gas  quench 
chamber  above  the  venturi  was  ruled  out  due  to  the  following: 

- The  chamber  would  approximate  the  present  quench  tower  in 
size,  thus  requiring  excessive  headroom  and  overhead  supports. 

- High  pressure  (approximately  500  psig)  nozzles  with  poor 
turn-down  character is  tics  would  be  required. 

- The  approximately  25%  excess  water  required  would  dilute 
the  product  salt  concentration. 

The  quench  tower  achieves  near  saturation  with  large  ported  noz- 
zles operating  at  low  nozzle  pressure  by  providing  a large  amount  of  excess 
quench  liquor  via  a sump  and  pump-around  approach.  The  quench  liquor  is 
comprised  of  quench  brine  from  the  scrubbing  tower  sump  plus  fresh  quench 
water  make-up  (demineralized  well  water)  wiLh  the  excess  quench  brine 
returned  to  the  scrubbing  tower  on  level  control.  This  approach  is  chosen 
over  an  independent  quench  tower  pump-around  so  that  the  salt  and  particulate 
concentration  in  the  quench  tower  sump  can  be  maintained  at  an  acceptable  level 
without  requiring  a purge  stream  which  would  add  to  the  salt  dryer  load. 

The  ft.  quench  tower  diameter  is  selected  so  that,  at  design 
condition  velocity,  entrainment  will  be  approximately  37,  of  the  enter- 
ing quench  water  rate.  This  is  very  nearly  equal  to  the  additional  water 
required  to  attain  full  saturation.  The  quench  liquor  rate  is  set  so 
that,  to  achieve  90%  of  saturation  at  design  conditions,  the  tower 
height  requirement  is  compatible  with  the  elevation  of  the  venturi 
scrubber. 


The  desired  rate  of  demineralized  well  water  make -up  to  the 
quench  tower  is  that  amount  required  to  fully  saturate  the.  incoming  hot 
flue  gas.  With  the  use  of  excess  liquor  via  pump-around,  however,  the 
make-up  rate  cannot  be  set  on  quench  zone  temperature  control  without 
causing  wide  swings  in  product  salt  concentration  as  the  flue  gas  rate 
varies.  For  this  reason,  the  make-up  is  shown  on  Clow  control,  and  its 
set  point  is  cascaded  from  the  fume  burner  air  control.  In  this  way,  the 
quench  water  make-up  will  be  maintained  proportional  to  the  quenching  heat 
load  as  long  as  the  afterburner  exit  temperature  is  reasonably  constant. 


-132- 


■fflirtfcflttti  i 


For  flexibility,  the  make-up  rate  may  alternatively  be  con- 
trolled to  a manually  selected  set  point,  but  this  mode  requires  a pre- 
ktiowlcdge  of  the  average  flue  gas  rate  over  a given  operating  period. 

For  this  case,  a density  indicator  for  salt  concentrat ion  monitoring  is 
provided  at  the  scrubbing  tower  sump  to  guide  the  operator  in  setting 
the  quench  water  make-up  rate.  Additionally,  both  the  make-up  flow 
controller  and  the  quench  rate  flow  controller  are  equipped  with  remote 
set  point  capability  to  make  changing  to  other  control  modes  possible 
if  desired. 

Venturi  Scrubber  The  venturi  scrubber  is  sized  to  provide,  high  effi- 
ciency particulate  scrubbing  at  the  design  rate,  and  is  equipped  with 
a variable  throat  which  is  modulated  on  constant  differential  pressure 
control  to  maintain  this  high  efficiency  at  turndown  conditions.  At 
the  selected  20  inches  of  water  differential  pressure  and  20  CPM  scrub- 
bing water  per  1000  ACFM  entering  gas,  Ducon  Co.  has  estimated  an 
efficiency  of  99.9%  at  5 microns  particle  size  and  99.37,  at  2 microns. 
Figure  1 illustrates  a somewhat  better  performance  may  be  expected  based 
on  ER&E  calculations. 

The  venturi  scrubber  is  equipped  with  large,  eye  Ionic- in  let , 
scrubbing  water  ports  with  no  nozzles,  and  is  not  conducive  to  plugging. 

Since  90%  saturated  gas  will  enter  at  approximately  300°F, 
a rubber  lined  throat  is  not  feasible.  Instead,  the  throat  section  will 
be  fabricated  of  Hastelloy  and  will  be  flanged  for  ease  of  removal.  A 
side  access  port  is  presided  for  throat  inspected. 

Scrubbing  Tower  The  packed  section  of  the  scrubbing  tower  is  designed 
to  provide  high  efficiency  SO2  removal  at  the  design  rate.  The  selected 
10  ft.  bed  height  of  1 inch  pall  rings  with  10  GPM/FT^  clean  scrubbing 
liquor  will  provide  at  least  95%  SO2  removal. 

Alloy  pall  rings  are  specified  because  of  their  long  term  dur- 
ability and  their  wetting  characteristics  which  enhance  high  efficiency. 
As  a cost  reduction  measure,  polypropylene  pall  rings  can  be  substituted 
with  a minor,  undefinable  loss  in  efficiency  as  long  as  it  is  recognized 
that  replacement  packing  may  be  required  if  the  tower  temperature  exceeds 
300°F  during  upset  conditions.  Carbon  or  carbate  pall  rings  provide  a 
third  alternative  which  offers  no  wetting  or  temperature  concerns.  These 
are,  however,  subject  to  breakage  such  as  would  be  expected  with  ceramic 
and  are  not  an  advisable  selection  unless  the  initial  cost  differential 
is  great. 


The  6 ft.  tower  diameter  is  specified  so  that,  at  the  design 
rate,  the  packed  section  will  operate  at  85%  of  flooding  velocity  and 
will  exhibit  a pressure  drop  of  12  inches  of  water.  The  packed  section 
will  maintain  high  SO2  scrubbing  efficiency  down  to  approximately  20% 
of  flooding  velocity  and  is,  therefore,  capable  of  greater  than  A to  1 
turndown.  This  satisfies  all  conditions  under  which  SO2  will  be  present 
in  concentrations  exceeding  system  requirements.  The  tower  diameter  can- 
not be  reduced  to  provide  greater  turndown  capability  since  this  would 
increase  the  packed  section  pressure  drop  to  18  inches  of  water  at  design 
conditions. 


Collection 

Collected 

Efficiency 

Lb /Hr 

100.07. 

47.20 

98.47. 

5.28 

81.17. 

2.62 

41.27. 

1.31 

3.87. 

0.08 

56.49 

= 92.67. 
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The  gas  inlet  to  the  scrubbing  tower  is  tangential  with  appro- 
priate baffling  so  as  to  avoid  plugging  the  packed  section  due  to  particu- 
late laden  entrainment.  A tilLed  chimney  tray  with  bypass  wash  and  bypass 
purge  are  designed  to  minimize  the  particulate  PPM  level  in  the  clean 
liquor,  and  the  weir  trough  distributor  is  suited  to  much  higher  particu- 
late levels  than  are  anticipated. 


Phosphoric  acid  mist  removal  will  be  accomplished  with  five 
2 ft.  diameter  by  6 ft.  tall  Brink  high  efficiency  (HE)  demisters  with 
2 inch  thick,  95’4  efficiency  polypropylene  packing.  These  demisters  will 
exhibit  a pressure  drop  of  10  inches  of  water  at  the  M-426  projectile 
design  rate  which  is  the  most  stringent  condition  under  which  P2O5  will 
be  present  in  the  afterburner  flue  gas.  At  reduced  rates,  they  will 
exhibit  a somewhat  higher  efficiency.  A manually  removable  plate  is  pro- 
vided in  the  demister  support  sheet  to  allow  bypassing  the  demisters  at 
the  higher  rates  when  phosphoric  acid  mist  will  not  be  present.  A stand- 
ard open  density  crinkled  wire  mesh  screen  (cwms)  is  provided  for  entrain- 
ment removal  when  this  bypass  plate  is  open. 

The  Brink  demisters  are  removable  and  can  be  readily  repacked 
with  higher  efficiency  fiberglass  if  operating  experience  indicates 
higher  pressure  drops  are  available  or  if  demisting  will  only  be  neces- 
sary at  further  reduced  flow  rates. 

The  demisters  were  initially  specified  to  be  polypropylene 
since  fiberglass  cannot  withstand  a caustic  environment,  and  the  specifi- 
cations were  selected  to  effect  the  best  compromise  among  size,  pressure 
drop,  and  efficiency  based  on  the  options  originally  offered  by  Brink, 
however,  Brink  subsequently  indicated  that  these  options  are  only  avail- 
able with  fiberglass  packing  and  that  polypropylene  packing  is  only 
manufactured  in  a 3 inch  thick,  997,  efficiency  version.  Thus,  polypro- 
pylene  demisters  would  require  considerable  additional  area  to  handle 
the  flow  at  the  available  pressure  drop. 

Brink  has  indicated  that  the  standard  polypropylene  demister 
design  is  the  result  of  mechanical  strength  limitations;  i.e.,  poly- 
propylene will  cold  flow  and  allow  gas  bypassing  if  not  densely  packed 
and  carefully  supported.  Brink  has  offered  to  fabricate  a 2 inch  thick 
rolyprcpylene  demister  for  piloting  purposes,  but  the  limited  potential 
savings  in  demister  size  presents  little  incentive  to  pursue  this 
possibility. 


Clearly,  revisions  will  be  required  to  the  demister  section 
design  unless  piloting  can  demonstrate  that  fiberglass  units  will  pre- 
sent an  adequate  life  between  replacements.  The  alternatives  are: 

1.  Increase  the  scrubbing  tower  height  by  approximately  12  ft.  to 
accommodate  five  18  ft.  tall  polypropylene  demisters,  if 
possible. 

2.  Increase  the  scrubbing  tower  demister  section  diameter  to 
approximately  11  ft.  to  accommodate  approximately  fifteen 
demisters  of  the  same  6 ft.  height  presently  specified. 

3.  Effect  a compromise  between  alternatives  1 and  2 above. 
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Install  a separate  demister  chamber  at  grade  sized  for  the  poly- 
propylene demisters  and  with  associated  pump,  piping  and  level 
control  systems. 


5.  Evaluate  and/or  pilot  alternate  demisting  products  such  as  the  Water 

Web  Mesh  made  by  Heat  Systems  - Ultrasonics,  Inc.,  of  Plainview,  N.Y. 

Also,  the  option  of  eliminating  the  demisters  should  not  be  disre- 
garded. The  Army  found  these  demisters  necessary  to  avoid  excessive  phos- 
phoric acid  mist  carryover  when  handling  the  flue  gas  from  a bulk  agent  dis- 
posal system.  When  handling  drained  munitions,  however,  the  phosphorous 
pentoxide  concentrations  arc  considerably  reduced.  The  production  of  H3PO4 
in  the  Metal  Parts  Furnace  if  all  the  phosphorous  were  converted  would  be 
0.47  lb. /min.  This  would  require  only  70Z  scrubbing  efficiency  to  meet  the 
Army's  emission  limit  design  goal  of  0.14  lb. /min.  of  inorganic  phosphates 

as  H3PO4  in  the  worst  case.  However,  according  to  Brink,  the  threshold  of 

visibility  for  PpO^  is  approximately  0.4  mg/ACF  which  is  equivalent  to  about 
0.0078  lb.  l^PO^/min.  This  represents  a more  stringent  limitation,  requiring 
an  overall  efficiency  of  987.  which  may  not  be  attainable  without  demisters. 

In  either  case,  the  reheat  burner  will  allow  for  additional  dilution  and  dis- 
persion time  and  further  reduce  the  likelihood  of  visible  emissions. 

Elimination  of  the  Brink  demisters  will  significantly  reduce  the 
size  and  cost  of  the  air  pollution  control  systems.  In  the  event  they  are 
deemed  necessary  at  a later  date,  they  can  be  added  as  a separate  chamber  at 
grade  for  little  incremental  cost  over  including  them  initially. 


Mounting  details  for  the  scrubbing  tower  have  not  been  considered 
since  detailed  plot  plans  and  elevations  were  not  included  within  the  frame- 
ork  of  this  design.  A minimum  of  approximately  4 ft.  should  be  provided  be- 
neath the  scrubbing  tower  purge  outlet  to  allow  for  the  purge  pumps  and 
associated  piping. 

Exhaust  Blower  The  exhaust  blower  is  sized  to  provide  adequate  static  pressure  j 

at  the  design  rate  with  the  reheat  burner  at  maximum  firing.  The  selected 

bie*w»rdly  inclined  tip  blade  design  offers  the  following  advantages:  •• 

- The  power  requirement  curve  has  a maximum, hence  is  non- 
overloading at  high  flow,  low  pressure.  t 

- The  pressure-capacity  curve  is  conducive  to  stable  operation.  . • 

- High  efficiency  - typically  65-807..  <1  n 

Due  to  the  high  turndown  requirement,  the  blower  is  equipped  with  in-  ‘ 

lot  vanes  with  electrical  positioner  for  remote  turndown  control.  This  posi-  " 

tioner  may  be  adjusted  manually  from  the  control  module  or  on  furnace  module 
pressure  control.  • / j 

• i 

Reheat  Burner  The  reheat  burner  is  sized  to  avoid  a visible  steam  plume  from 
the  stock  at  slightly  lower  than  the  specified  55°F/507.  R.H.  goal.  All  apppro- 
priate  fail-safe  interlocks  are  provided. 

5 rack  The  stack  is  30  inches  in  diameter,  constructed  to  provide  a discharge 
port  a minimum  of  50  ft.  above  the  ground,  and  is  provided  with  sampling  ports 
for  emission  monitoring. 

f 
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Retention  T.'inks  Three  product  hold-up  tanks  arc  provided  to  permit 
isolation,  sampling,  analysis,  and  certification  of  the  salt  solution 
before  routing  to  the  salt  dryers.  Kach  retention  tank  is  sized  for 
four  hours'  hold-up  at  1257.  production  rate  with  allowance  for  salt 
dilution  to  20  wt.%. 

Caustic  addition  and  pump-around  agitation  are  provided  to 
reduce  residual  agent  concentration  to  the  required  level.  Each  pump 
is  sized  to  empty  its  tank  in  approximately  one  hour  at  the  production 
rate,  and,  at  50&  bypass,  to  provide  thorough  tank  mixing  also  in 
approximately  one  hour.  With  these  provisions,  the  three  retention 
tanks  will  allow  continuous  uninterrupted  operation  of  the  scrubbing 
facilities  even  if  one  salt  solution  batch  fails  initial  certification. 
Piping  is  provided  to  permit  pumping  directly  from  the  retention  tanks 
to  the  salt  dryers  if  necessary. 

The  retention  tank  dimensions  are  selected  to  fit  within  the 
20  ft.  headroom* available  at  their  location  within  the  building.-  Inter- 
nal steam  coils  are  provided  to  maintain  the  salt  solution  above  its 
saturation  temperature.  Steam  tracing  is  not  specified  for  the  brine 
piping.  The  design  relies  on  continuous  circulation  to  avoid  salt  pre- 
cipitation, and  the  lines  must  be  flushed  in  anticipation  of  extended 
shut-down  periods.  Based  on  solubility  data,*  a minimum  brine  line 
temperature  of  85°F  will  assure  no  precipitation  for  up  to  25  wt.7. 
sodium  carbonate  solutions  and  up  to  20  wt.7.  sodium  sulfite  solutions, 
which  exceeds  the  worst  case  conditions. 

Salt  Dryer  Feed  Tank  The  salt  dryer  feed  tank  is  sized  for  eight 
hours  hold-up  at  1257,  production  rate  with  allowance  for  salt  dilution 
to  20  wt.%.  The  feed  tank  is  equipped  with  caustic  addition  and  pump- 
around agitation  so  that  it  may  serve  as  a retention  tank  if  necessary. 
Its  pump  is  identical  to  the  retention  tank  product  pumps  and  can  empty 
the  feed  tank  in  approximately  two  hours.  The  flow  rate  from  the  feed 
tank  to  the  salt  dryer  is  setby  aremote  control  valve  which  can  receive 
its  signal  from  the  salt  drier  control  system. 

The  salt  dryer  feed  tank  dimensions  arc  also  selected  to 
suit  the  available  20  ft.  headroom,  and  an  internal  steam  coil  is  again 
provided. 

Caust  ic  Tank  A caustic  tank  is  provided  as  an  interface  supply  between 
the  main  caustic  supply  source  and  the  Air  Pollution  Control  System. 

This  tank  is  sized  for  approximately  5 hours'  ho ld-up  of  18  wt.7.  sodium 
hydroxide  at  1257.  production  rate.  A remote  block  valve  is  provided 
at  this  tank  inlet  to  automatically  shut  when  the  tank  is  filled. 

The  caustic  tank  dimensions  are  selected  to  suit  both  the 
available  20  ft.  headroom  and  the  available  floor  space  for  diking  at 
its  location  within  the  building. 


* Solubilities  of  Inorganic  and  Organic  Compounds,"  11.  Stephen  and 
T.  Stephen,  Pergammon  Press,  1963. 
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Pumps  All  Air  Pollution  Control  System  pumps  are  sized  for  the  design 
rate  with  excess  capacity  where  needed  for  pump-around  agitation.  Dis- 
charge pressure  capabilities  are  sufficient  to  allow  for  piping,  orifice, 
and  control  valve  pressure  drops  in  addition  to  vertical  head  requirements. 

Pumps  handling  particulate  laden  salt  solution  are  of  slurry 
construction  and  are  equipped  with  externally  flushed  double  mechanical 
seals . 


Single  seals,  whether  mechanical  or  packing,  or  self-flushed 
double  seals  are  inadvisable  for  these  applications  without  risk  of  poor 
seal  life  due  to  solids  and/or  salt  deposits  on  the  rubbing  surfaces. 
Furthermore,  these  approaches  represent  significant  sources  of  process 
fluid  emission  and  would  require  special  drainage  provisions  to  handle 
the  necessary  but  "uncertified"  seal  leakage. 

A single  seal  with  an  externally  flushed  throat  bearing  could, 
if  properly  applied,  provide  adequate  sealing  performance  and  reliability 
without  process  fluid  leakage,  but  would  untenably  result  in  process 
stream  dilution  at  a rate  of  0.5  to  5.0  GPM. 

The  quench  brine  pump  (P-302)  and  slurry  pump  (P-304)  may  be 
combined  as  a single  large  unit  with  essentially  no  sacrifice  in  reli- 
ability. Since  relatively  little  particulate  settling  is  anticipated  in 
the  scrubbing  tower  sump,  this  unit  may  be  further  combined  with  the 
purge  pump  (P-301)  as  long  as  the  capacity  of  the  purge  bypass  regulator 
(P-011 -CV)  is  not  increased.  It  should  be  recognized  that  exercising 
the  latter  option  will  dictate  using  the  higli  capacity  pump  for  all  shut- 
down pump-out  operations. 

Instrumentation  The  Air  Pollution  Control  System  is  instrumented  to 
insure  fail-safe  automated  operation  and  prevent  damage  from  occurring 
to  the  equipment.  It  is  interlocked  with  the  furnace  and  afterburner 
modules  so  that  they  cannot  be  activated  unless  specified  alarmed  parame- 
ters are  within  normal  controlled  ranges,  and  so  that  they  will  be  auto- 
matically shut  down  at  a safe  time  should  specific  alarms  occur.  In 
certain  cases,  a period  after  alarm  to  shutdown  is  provided  to  effect 
manual  corrective  action  if  possible. 

Upon  loss  of  commercial  power,  all  instrumentation,  specified 
pumps,  and  the  exhaust  blower  at  half  speed  will  automatically  shift  to 
standby  emergency  power  to  assure  safe  handling  of  afterburner  flue  gas 
during  the  shutdown  period. 

O2  and  SO2  analyzers  and  associated  equipment  are  provided  at 
the  stack  gas  monitoring  station.  These  are  equipped  with  continuous 
recording  and  adjustable  set  point  alarms  coupled  to  alarms  in  the  main 
control  module.  These  alarms  activate  a furnace  excursion  control  cir- 
cuit but  do  not  initiate  shutdown.  A refrigerated  dryer  is  provided  to 
minimize  analyzer  interference  due  to  water  vapor.  Some  improvement  in 
SO2  analyzer  accuracy  could  be  realized  by  using  a Pcrma-Pure  heatless 
dryer  if  dry  air  were  made  available. 
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Mat  or  ini s Materials  of  construction  for  the  Air  Pollution  Control  System 
are  selected  to  provide  a ten  year  life  with  essentially  maintenance  free 
operation. 


As  a cost  reduction  measure,  carbon  steel  may  be  substituted 
for  monel  for  the  salt  solution  piping  and  valves.  Depending  on  the  fre- 
quency of  operation  with  HC1  in  the  afterburner  flue  gas  and  on  the  care 
given  to  maintaining  proper  pH  levels,  carbon  steel  could  provide  as  much 
as  a five  year  life  but  would  require  maintenance  thereafter.  All  carbon 
steel  welds  in  this  application  must  be  stress  relieved  by  heat  treatment 
in  accordance  with  ANSI  B31.3. 
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Kmcrgcncy  Shutdown  System 

1.  The  air  pollution  control  system  shall  he  interlocked  with  the  furnace 
and  afterburner  modules  so  that  they  cannot  be  activated  unless  the 
air  pollution  control  system  is  operating  with  all  shutdown  parameters 
in  their  normal  controlled  ranges. 

2.  The  air  pollution  control  system  shall  be  interlocked  with  the  furnace 
and  afterburner  modules  so  that  they  will  be  automatically  shut  down 
when  the  specified  time  after  alarm  to  shut  down  has  elapsed. 

The  period  after  alarm  to  shut  down  provides 
operator  time  to  manually  effect  corrective  action  if  possible. 

3.  Upon  loss  of  commercial  power,  all  instrumentation,  those  pumps  speci- 
fied i and  the  exhaust  blower  at  half  speed  shall  automati- 

cally shift  to  emergency  standby  power. 

4.  The  emergency  quench  tower  overflow  valve  (R-021-BV)  shall  open  full 

in  the  event  of  the  high-high  level  alarm  (L-002-UA)  in  the  quench 
tower  sump.  Similarly,  the  emergency  scrubbing  tower  overflow  valve  ' 

(R-022-BV)  shall  open  full  in  the  event  of  the  high-high  level  alarm 

(L-005-IIA)  in  the  scrubbing  tower  sump.  Both  circuits  shall  be  main- 
tained active  via  emergency  standby  power  upon  loss  of  commercial 

powe  r . 1 

5.  Control  valves  R-005-CV  through  R-011-CV  and  block  valves  R-016-BV 
through  R-020-BV  to  de-energize  automatically  on  high  or  low  tank 
level  alarm  as  tabulated 

6.  Kxcept  as  tabulated  above,  shutdown  of  all  air  pollution  control 
system  components  shall  be  manually  initiated. 
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S tack 

The  stack  shall  be  a field  erectable,  self  supporting  carbon  steel 
pipe,  30  inches  in  diameter,  constructed  in  two  25  ft.  sections  to  pro- 
vide a discharge  port  50  feet  above  the  ground.  It  shall  be  designed  and 
supported  to  withstand  80  mph  winds.  The  gas  inlet  port  shall  be  sized 
to  match  the  exhaust  blower  and  shall  enter  the  stack  45°  from  the  hori- 
zontal . 


The  stack  shall  be  provided  with  two  sampling  ports,  90°  apart,  on 
the  same  horizontal  plane.  These  ports  shall  be  located  a minimum  of  10 
stack  diameters  downstream  from  the  gas  entry  port  and  a mimimum  of  10 
stack  diameters  from  the  stack  discharge  (between  approx.  30  ft.  and  40 
ft.  above  grade).  Each  port  shall  be  fitted  with  a permanently  attached 
4 inch  (minimum)  diameter  pipe  4 inches  in  length.  Suitable  scaffolding 
shall  be  designed  by  the  contractor  to  permit  access  to  the  stack  sampling 
ports . 
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1.  AIL  fresh  caustic  and  well  water  piping  and  valves  to  be  carbon  steel. 

All  salt  solution  (slurry,  brine,  purge,  product)  piping  and  valves  to 

be  monel.  Carbon  steel  can  be  considered  for  piping  and  valves,  with  i 

reduced  lifetimes. 

2.  The  contractor  shall  provide  appropriate  125  psig  steam  piping  for  the 
internal  heating  coils  in  the  retention  tanks  and  the  salt  dryer  feed 
tank,  and  for  the  analyser  system  heated  sampling  line.  Pressure  reduc- 
ing regulators  shall  be  provided. 

3.  Piping  to  multiple  nozzles,  as  required  for  the  venturi  slurry  inlets 
and  scrubbing  tower  clean  liquor  distributor  and  bypass  inlets,  shall 
provide  for  near  equal  fluid  distribution  to  each  nozzle. 

All  pressure  gages  shall  be  visible  from  grade  or  from  otherwise  avail- 
able platforms  or  scaffolding. 

5.  All  remotely  operated  valves  shall  be  equipped  with  suitable  position 
indicators  for  on-site  visual  inspection. 

6.  The  contractor  shall  determine  available  control  valve  pressure  drops 
based  on  final  elevations  and  equivalent  piping  distances. 


7.  The  contractor  shall  pipe  80  psig  well  water  to  1/2"  blowback  taps 
limned  lately  upstream  from  the  suction  block  valves  of  each  of  the 
sol ids-handl ing  pumps.  (Hot  shown  on  design  flow  plan.) 
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E . Brine  Processing 


Scope  of  Work 


a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  brine  processing  equipment 
as  specified  herein. 

b.  Subassemblies  shall  be  erected  by  the  Government's  prime 
Contractor.  Installation  will  be  on  Government  property 
located  in  the  South  Area  of  the  Tooele  Army  Depot  in 
Tooele,  Utah. 


c.  As  part  of  the  work,  the  Subcontractor  shall  provide  the 
necessary  technical  direction  for  unloading  and  erection 
of  the  dryer  subassemblies. 

d.  As  part  of  the  work,  the  Subcontractor  shall  provide  the 
necessary  technical  direction  of  start-up  service  and 
training  of  operator  personnel. 

e.  The  equipment  will  be  installed  within  a heated  area  which 
is  housed  within  a protective  enclosure.  Ambient  condi- 
tions within  the  shrouded  area  will  range  from  50  F during 
extended  winter  shutdown  periods  up  to  110  F during  summer 
operating  periods. 

f.  Brine  processing  subassemblies  shall  be  transportable  by 
railroad  flat  car.  Subassembly  breakdown  shall  be  approx- 
imately as  shown  on  the  Concept  Design  Drawing,  sheet 
L-55.  Subassemblies,  when  disassembled  for  transport, 
shall  be  limited  to  the  following: 


Length  . . . 
Width  . . , 
Height  . . . 
Gross  Weight 


40  feet 

10  feet 

11  feet 
40  tons 


The  salt  dryer  units  shall  be  shop  tested  prior  to  shipment 
to  the  installation  site.  Testing  will  consist  principally 
of  mechanical  operation  checks. 
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2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction  of 
the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 

4 . Approval  of  Material  and  Equipment 

The  Subcontractor /Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Components 

a . Salt  Dryers 

Three  (3)  twin  rotary  drum  dryers,  each  having  a minimum 
of  165  square  foot  of  effective  heat  transfer  surface. 

Drum  dimensions  to  be  a minimum  of  32"  diameter  x 120" 
length . 


1)  Drums  are  steam  heated  steel  with  a chrome  plated 
surface  finish.  Internal  drum  pressure  rating  to  be 
150  psig  in  accordance  with  ASME  standards  for  pressure, 
mechanical  stability  and  flange  strength.  Drums  are 

to  be  vented  to  expel  air  with  an  internal  syphon 
system  to  prevent  accumulation  of  condensate. 

2)  Drums  are  to  be  reinforced  as  required  to  meet  clearance 
between  the  drums. 


3)  Drum  chrome  plating  to  be  a minimum  of  0.006"  thickness. 
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A)  Main  bearings  to  be  self-aligning,  split  sleeve  type, 
with  automatic  adjustment. 

5)  Centralized  lubrication  system  to  be  included. 

6)  Knives  to  be  tempered  tool  steel  with  pneumatic  knife 
adjustment . 

7)  Knives  and  screw  conveyors  to  be  completely  enclosed 
for  dust  control.  Manufacturer  to  specify  air  exhaust 
ventilation  requirements  to  maintain  adequate  dust 
control . 

8)  Feed  arrangement  to  be  splash  type. 

9)  Stainless  steel  vapor  hoods  to  be  furnished  complete 
with  8000  cfm,  0.25"  w.c.  pressure  rise,  axial  flow 
exhaust  fan  and  stack.  Stack  height  to  be  36 '-0  above 
dryer  concrete  support  base. 

10)  Drive  to  be  variable  speed. 

11)  Screw  conveyors  required  to  convey  dry  salt  from  dis- 
charge points  to  the  vertical  lift  bucket  elevator. 
Conveyors  to  consist  of  a stainless  steel  trough 
with  cadmium  plated  steel  screws. 

12)  Bucket  elevators  required  for  each  individual  unit  to 
lift  product  salt  to  a discharge  point  20 '-0  above 
the  floor.  Bucket  elevator  to  be  stainless  steel. 

b . Horizontal  Screw  Conveyors 

Three  (3)  screw  conveyor  units  are  to  be  provided  for 

conveying  the  dried  salt  from  the  salt  dryer  unit  bucket 

elevator  discharge  points  located  20'-0  above  the  floor 

to  the  product  salt  bins. 

1)  Screw  conveyors  are  to  have  stainless  steel  troughs 
with  cadmium  plated  steel  screws. 

2)  Each  screw  conveyor  unit  to  have  an  integral  motor, 
reducer  and  drive. 

3)  Troughs  are  to  be  enclosed. 
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A)  The  discliarge  chute  from  the  third  conveyor  unit  shall 
he  bifurcated  with  two  (2)  covered  chutes  leading  to 
flanged  inlet  connections  on  the  dry  salt  bins.  A 
diverter  shall  be  included  to  permit  operator  selection 
of  the  chute  to  be  used.  Chutes,  diverters  etc.  are 
to  be  stainless  steel. 

c . Salt  Storage 

Two  (2)  storage  bins  are  to  be  provided  for  holding  dried 
salt  product.  Eacli  bin  will  be  a 6'-0  diameter  tank 
having  a 10 '-0  straight  cylindrical  side.  Conical  hoppers 
are  to  be  attached  to  the  cylindrical  tanks.  The  hopper 
sides  are  to  be  sloped  at  60°  from  the  horizontal.  For 
structural  design  purposes,  the  weight  of  the  dry  salt 
shall  be  assumed  to  be  30  lbs/cu  ft.  Bottom  outlets  shall 
terminate  in  a 6"  diameter,  flanged  outlet. 

1)  Storage  bins  and  hoppers  to  be  fabricated  using  stain- 
less steel  plates  having  a minimum  of  10  gauge  wall 
thickness . 

2)  Each  bin  shall  have  a conveniently  located,  flanged, 
gasketed  access  opening. 

3)  The  discharge  of  each  bin  will  be  fitted  witli  a 
manually  operated  outlet  damper  to  permit  operator 
filling  of  55  gallon  steel  drums. 

A)  The  discharge  point  of  each  bin  will  have  a dust 

control  cover,  designed  to  surround  the  open  top  of 
a 55  gallon  steel  drum.  The  cover  to  be  fabricated 
using  light  gauge  steel,  complete  with  a dust  collec- 
tion connecting  flanged  opening. 

5)  Each  bin  shall  have  structural  support  legs,  flanged 
for  removal  during  shipment.  Legs  arc  to  be  of  suffi- 
cient length  to  permit  55  gallon  drum  to  fit  under 
fill-point  dust  cover  when  supported  on  a 6"  high  floor 
roller  conveyor.  Top  of  bin  to  be  approximately  20'-0 
above  the  floor. 

6)  Flanged  opening  for  bin  level  sensing  elements  shall 
be  provided. 
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<i . Rollfr  Conveyor 

Roller  conveyor  units  will  be  mounted  under  the  salt  bins 
and  adjacent  to  the  compactor  to  facilitate  movement  of 
both  empty  and  filled  55  gallon  steel  salt  drums. 

1)  Conveyor  units  will  be  of  steel  construction. 

2)  Rollers  will  be  equipped  with  permanently  lubricated 
anti-friction  bearings. 

e . Drum  Compactor 

A compactor  unit  will  be  furnished  for  compaction  of  the 
salt  in  the  55  gallon  drums. 

f . Bag  Type  Dust  Collector 

The  equipment  will  include  a dry  type  baghouse  dust 
collector,  dust  collection  du:twork,  and  an  exhaust  system, 
including  an  induced  draft  fai  and  gas  exhaust  stack  to 
elevation  plus  36'-0  above  the  floor,  complete  with  hard- 
ware and  accessories  as  specified  herein. 

1)  One  (1)  baghouse  collector  to  be  of  the  dry  bag  type 
having  a minimum  air  to  cloth  ratio  of  8:1,  including 
support  steel,  particulate  hopper,  and  integral  bag 
cleaning  device  with  an  automatic  timer. 

2)  Complete  set  of  dacron  felt  or  equal  bags. 

3)  One  (1)  ventilation  system  for  the  collector  including 
fan,  fan  bearing  lubrication,  supporting  base  for 
mounting  on  bag  collector,  motor  slide  base,  vibration 
isolation  components  and  expansion  joints  as  required 
by  equipment  design,  fan  and  motor  sheaves,  V-belts, 
V-bclt  guard,  electrical  drive  motor  and  motor  starter. 

4)  One  (1)  set  of  outlet  ductwork  from  the  fan  exhaust  to 
elevation  plus  36'-0  including  hardware  for  field 
installation.  Roof  flashing  not  included. 

5)  One  (1)  set  of  interconnecting  ductwork  and  expansion 
joint  as  required  by  the  design  to  connect  the  baghouse 
outlet  to  the  fan. 
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6)  One  (1)  set  of  ductwork  to  connect  the  collection 
points  on  the  salt  dryers,  fill  points,  and  material 
handling  transfer  points  to  the  inlet  side  of  the 
collector.  Manual  dampers  for  system  balancing  are  to 
be  included. 

7)  Complete  set  of  gaskets,  bolts,  nuts  and  washers 
required  for  field  connections  and  erection  of  the 
equipment . 

8)  One  (1)  gravity  double  tipping  airlock  assembly  for 
hopper  discharge. 

9)  Ladder  and  work  platform  with  guard  rail  to  be 
furnished . 

10)  Collector  flow  rate  will  be  3000  efra.  Gas  will  be  air 
at  180  F or  less.  Dust  will  be  dried  salt  collected 
at  a velocity  of  300  fpra.  Dust  loading  will  be  0 to  5 
grains  per  DSCF. 

11)  Collector  will  meet  99%  by  weight  removal  efficiency 
for  particulate  matter  1 micron  and  larger.  Collector 
will  operate  continuously. 

12)  Compressed  air  is  available  at  80  psig. 

13)  The  dust  collector  shall  be  shop  assembled  complete 
with  the  fan  mounted  and  tipping  valve  in  place. 
Ductwork,  ladder,  platform,  etc.  are  to  be  shipped 
loose . 

g.  Brine  Piping 

Piping  will  be  field  installed  to  connect  each  salt  dryer 

feed  point  to  the  salt  brine  feed  pumps,  P-309. 

1)  Pipe  will  be  steel,  schedule  A0. 


2)  Manual  gate  valves  are  to  be  provided  to  permit 
isolation  of  dryer  units. 
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h . Brine  Sump 

Floor  drains  in  the  brine  evaporation  and  certification 
tank  area  will  be  provided  for  washdown  to  a coirmon 
sump.  Overflow  brine  from  the  dryers  will  flow  by 
gravity  to  the  sump.  Pump  P-312  pumps  both  streams  from 
the  conrnon  sump  back  to  the  salt  dryer  feed  tank,  D-604. 

Rating 

The  total  brine  processing  subsystem  shall  be  designed  to 
meet  a production  rating  of  1031  lbs/hour  (bone  dry  salt) 
based  on  a brine  at  8).0%  U2O  and  a dry  salt  product  containing 
less  than  14 % H2O  by  weight.  This  subsystem  will  also  have  a 
design  rating  of  125%  of  the  production  rating  or  1290  lbs 
per  hour  of  bone  dry  salt. 

Each  individual  unit  is  to  be  sized  for  1/3  of  the  total 
system  rating. 

The  approximate  salt  composition  in  weight  %: 


NaoCO-i 

NaCl 

Na2S0^ 


30.0 

33.0 

37.0 
trace 


Utilities 

Steam  will  be  furnished  at  a nominal  rate  of  approximately 
5900  lbs/hour  .and  7375  lbs/hour  maximum  or  design  rate. 

This  steam  will  be  furnished  at  125  psig  at  the  dryer  inlets. 

Compressed  air  at  60  psig  will  be  provided  for  the  knife 
adjustment  cylinders. 
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F.  Electrical  Equipment 
1 . Motors 


Electrical  motors  will  be  Westinghouse , "Mill  and  Chemical”, 
or  equal-  The  "Mill  and  Chemical"  motor  has  a cast  iron 
housing  with  a chromated  red  oxide  primer,  rich  in  zinc,  over 
which  is  applied  a full  gloss  epoxy  enamel  top  coat  for 
resistance  to  acid,  alkali  fumes,  salt  air,  moisture  and 
chemical  spillage.  These  motors  will  be  furnished  with 
TE.FC.  construction,  for  460  volt,  3 phase,  60  Hertz  power 
utilization.  Service  factor  of  1.13,  60°  ambient  class  "F" 
insulation. 


2. 


Motor  List 

1 - MPL  transverse  ball  screw  drive  . . . 

1 - MPL  longitudinal  ball  screw  drive  . . 

1 - MPL  roller  table  drive  

1 - CHARGE  CAR  carriage  drive  

1 - CHARGE  CAR  roller  table  drive  .... 

1 - FURNACE  main  roller  hearth  drive  . . 

1 - FURNACE  hydraulic  door  and  punch  drive 
1 - DISCHARGE  CAR  carriage  drive  .... 

1 - DISCHARGE  CAR  roller  table  drive  . . 

1 - TRAY  RETURN  roller  table  drive  . . . 

1 - UNLOAD  TABLE  roller  table  drive  . . . 

2 - AIR  COOLING  CHAMBER  roller  table  drive 
2 - AIR  COOLING  STATION  door  lift  drive  . 

2 - BIF  SHROUD  isolation  door  operator 
2 - MPL  shroud  isolation  door  lift  drive 
1 - SCRAP  electro-magnet  


3/4  hp,  1200  rpm  - DC 
3/4  hp,  1200  rpm  - DC 
1 hp,  1800  rpm(R) 

3/4  hp,  1800  rpm(R) 

1 hp,  1800  rpm 

2 hp,  1800  rpm 
15  hp , 1800  rpm 
3/4  tip,  1800  rpm(R) 

1 hp,  1800  rpm 

1 hp,  1800  rpm 
1 hp,  1800  rpm(R) 

1 hp,  1800  rpm(R) 

1/2  hp,  1200  rpm(R) 
1/2  hp,  1200  rpm(R) 
i/2  hp,  1200  rpm(R) 

5 hp  (equlv.) 
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1  - REUEATER  combustion  air  blower  ...  3 hp,  3600  rpm 

1 - CONTROL  HOUSE  ventilation  fan  ....  1/2  hp,  1800  rpm 

1 - SCRAP  dump  hoist  drive 1 hp,  1800  rpm(R) 

1 - SCRAP  bridge  crane  drive 3 hp , 1800  rpm 

1 - SCRAP  hoist  traction  drive 1/2  hp,  1800  rpm 

1 - BURSTER  roller  table  drive 1 hp,  1800  rpm(R) 

1 - SCRAP  hoist  traction  drive 1/2  hp,  1800  rpm 

1 - SCRAP  loading  hoist  drive 1 hp,  1800  rpm 

2 - FURNACE  combustion  air  blower  (p/b)  . 10  hp,  3r>00  rpm 

2 - FURNACE  combustion  air  fan 40  hp,  1800  rpm 

1 - FURNACE  sparging  air  blower 3/4  hp,  1800  rpm 

2 - AIR  COOLING  CHAMBER  recirculation  fan  5 hp,  1200  rpm 

*1  - SCRUBBER  induced  draft  fan 150  hp,  1800  rpm 

2 - BOILER  combustion  air  fan  (p/b)  ...  10  hp,  1800  rpm 

2 - BOILER  fuel  oil  pump  (p/b)  (P-314)  . 1 hp,  1800  rpm 

2 - FUEL  OIL  supply  pump  (p/b)  (P-313)  . 1/2  hp,  1800  rpm 

1 - BOILER  condensate  return  pump  (P-316)  . 3/4  hp,  1800  rpm 

2 - BOILER  feedwater  pump  (p/b)  (P-315)  . 15  hp,  1800  rpm 

2 - TREATED  water  pump  (p/b)  (P-317)  . . 1/2  hp,  1200  rpm 

2 - BRINE  purge  pump  (p/b)  (P-301)  ...  2 hp,  1800  rpm 

2 - QUENCH  brine  pump  (p/b)  (P-302)  ...  3 hp,  1800  rpm 

2 - QUENCH  brine  return  pumps  (p/b)  (P-303)  3 hp,  1800  rpm 
2 - VENTURI  slurry  pump  (p/b)  (P-304)  . . 10  hp,  1200  rpm 

2 - CLEAN  liquor  pump  (p/b)  (P-305)  . . . 7.5  hp,  1800  rpm 

3 - BRINE  product  pump  (P-306,307,308)  . 2 hp,  1800  rpm 
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2 - BRINE  dryer  feed  pump  (p/b)  (P-309) 
2 - CAUSTIC  supply  pump  (p/b)  (P-310)  . 
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. 2 bp,  1800  rpm 


1 - pH  sample  pump  (P-311) 


1 - DRYER  brine  return  pump  (P-312)  . . 

2 - FLOOR  WASH  sump  pump  (p/b)  (p-318) 


3 - DRYER  drum  drive 


3 - DRYER  splash  feeder 
6 - DRYER  screw  conveyor 


3 - DRYER  ventilation  fan 


3 - DRYER  overhead  screw  conveyor  . . . 


1 1/2  hp,  1800  rpm 
1/8  hp,  1200  rpm 
5 hp,  1800  rpm 
3/4  hp,  1200  rpm 
15  hp,  1200  rpm 
5 lip,  1800  rpm 
1/2  hp,  1200  rpm 
1 hp,  1200  rpm 
1 hp,  1200  rpm 


3 - DRYER  bucket  elevator/screw  conveyor  1 hp,  1200  rpm 
1 - DRYER  knife  dust  exhaust  fan  ....  5 hp , 1800  rpm 


1 - COMPACTOR  drive 


5 hp,  1200  rpm 


1 - BRINE  pipeline  tracing 


1 - AIR  CONDITIONER  - instrumentation  . . 2 hp,  1800  rpm 
1 - SAMPLE  LINE  pipeline  tracing  ....  3 kw 


1 - REVERSE  Osmosis  pump  unit 


15  hp,  1200  rr 


ESTIMATED  TOTAL  INSTALLED  HORSEPOWER  - 440 
(not  including  redundant  motors) 

♦Requires  2 speed  motor  for  startup  and  emergency  power 
operation.  (p/b)  indicates  primary  and  backup. 

3 . Motor  Control 

Motor  control  will  be  Furnas,  or  equal,  Motor  Control  Centers 
NEMA  1 non-walk-in  enclosure,  NEMA  Type  IB  wiring,  based  upon 
a 460  volt,  3 phase,  60  Hertz  power  supply  with  120  volt  single 
phase  control. 
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Motor  control  centers  will  be  furnished  as  follows: 


1)  MCC  #1  - Four  (4)  sections,  80"  high  x 18"  deep 
x 80"  long. 


2)  MCC  #2  - Eight  (8)  sections,  80"  high  x 18"  deep 
x 160"  long. 


3)  MCC  #3  - Seven  (7)  sections,  80"  high  x 18"  deep 
x 140"  long. 


b.  Power  distribution  will  be  as  shown  on  the  one-line 
electrical  diagrams,  Concept  Design  Drawing,  Sheets 
L-62  and  L-63. 


KVA  Requirements 


The  total  installed  horsepower  (not  including  redundant  motors) 
amounts  to  440.  Using  nominal  load  factors  of  0.5,  0.75,  and 
1.0  where  applicable,  we  estimate  the  power  requirement  at  440  kwj 
at  490  kva. 


5 . Standby  Power 


f 


Standby  or  emergency  power  is  required  to  maintain  the  safety 
support  functions  when  a main  power  failure  occurs.  The  key 
elements,  therefore,  are  the  exhaust  fans,  the  ventilation 
fans,  shroud  isolation  doors  recycle  pumps  and  the  quench 
pumps . 

The  scrubber  induced  draft  fan  will  have  an  1800/900  rpm  motor 
for  reduced  speed  on  startup  and  during  a power  bronw-out. 

The  nominal  horsepower  requirement  is  20  hp  at  the  reduced 
speed.  The  total  list  of  standby  power  items  will  include: 

Furnace  combustion  air  blower  . . 10  hp 

Control  power  1 hp  (equivalent) 

Scrubber  fan  20  hp 

Shroud  isolation  doors  2 hp 

Fuel  oil  pumps 1/2  hp 

Boiler  fan  and  pumps 25  hp 

Furnace  hydraulic  pump 15  hp 

Furnace  drive 2 hp 

Treated  water  pump 1/2  hp 

Brine  tracing 5 kw 

Clean  liquor  pump  (P-305)  ....  7.5 

Slurry  pump  (P-304)  10 

Quench  brine  return  pump  (P-303)  . 3 
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Purge  pump  (P-301) 2 

Furnace  combustion  air  fan  ....  AO  hp 

ESTIMATED  STANDBY  HORSEPOWER  - 140  hp 

Design  factors  and  requirements  for  the  emergency  power, 

standby  generator  are  specified  as  follows: 

a.  The  140  hp  will  be  a peak  short  term  demand,  having  a 
term  of  from  10-15  minutes. 

b.  Sustained  shut  down  need  will  require  from  100  to  120  hp 
for  a period  of  up  to  2 hours. 

c.  The  maximum  "maintained  contact"  load  will  be  100  horsepower. 

d.  Converting  to  power,  the  requirement  will  be  155  kva  for 
the  loads  defined  above.  Correspondingly,  we  estimate  a 
demand  for  approximately  140  kw.  We  will  recommend  a 
150  kw  standby  power  set.  For  selection  of  a standard 
diesel  electric  generating  set,  we  must  correct  for  eleva- 
tion (5000  ft)  using  a divisor  of  0.84.  Therefore,  the 
rated  generator  power  requirement  will  be  140  j 0.84  = 

166  kw.  The  required  kva  will  be  131  f 0.84  - 185  kva 
for  nominal  nameplate  rating  of  the  diesel  electric 
generator  set. 

e.  The  standby  electric  plant  shall  be  a Kohler  Model  150R071, 
or  equal,  rated  at  150  kw,  187.5  kva,  460  volt,  3 phase, 
three  wire,  0.8  power  factor,  226  amps,  60  Hertz  AC  genera- 
tor. The  engine  shall  be  a 6 cylinder  diesel  rated  at 

248  hp  at  governed  speed  of  1800  rpm.  Starting  shall  be 

24  volt  automotive  cranking.  Engine  will  be  liquid  cooled  ( 

with  a radiator  and  blower  type  fan. 

f.  Generator  will  conform  to  NKMA  standards.  It  will  be  direct 
connected  to  the  engine  crankshaft . 

I 

g.  A line  transfer  switch  shall  be  provided  to  automatically 

start  the  generator  and  transfer  the  load  in  the  event  of  ( 

normal  source  voltage  falling  to  70%  of  the  nominal. 

h.  Approximate  size  of  electric  plant: 

I 

Length  Width  Height  Net  Weight 

105"  36"  65"  5150  lbs 
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i.  Fuel  supply  will  be  by  gravity  flow  line  from  the  main 
fuel  supply  tank. 

j.  The  unit  will  be  manually  started  and  serviced  on  a daily 
basis . 

k.  The  unit  will  be  shop  tested  prior  to  shipment  to  demon- 
strate rated  power  output,  operating  efficiencies,  etc. 

6 .  Illumination 


The  concept  design  data  and  specifications  for  the  illumination 
system  are  shown  on  the  Concept  Design  Drawings,  Sheets  L-60 
and  L-61. 

7 . Grounding 

The  concept  design  data  and  specifications  for  the  plant 
grounding  and  lightening  protection  system  are  shown  on  the 
Concept  Design  Drawing,  Shee  L-64. 

8 . Standard  Specification  for  Wires  and  Cables 
a . General 


1)  The  purpose  of  this  specification  is  to  state  the 
minimum  requirements  for  wires  and  cables  that  shall 
be  used  for  general  mill  buildings  and  appurtenances 
thereto  that  provide  lighting,  ventilation  and  other 
"utility"  loads  and  for  plant  power  feeders,  trans- 
mission lines,  service  ties,  plant  control  and  other 
"production"  loads. 

2)  All  installations  that  require  special  wires  and  cables 
such  as  communication  or  telephone  systems,  TV  monitor 
systems,  computer  systems,  etc.,  shall  be  wired  in 
accordance  with  manufacturer's  requirements. 

3)  All  installations  in  location  where  the  copper  tempera- 
ture will  exceed  75  C,  where  corrosive  alkaline,  acid, 
or  oil  conditions  exist,  and  other  such  installations 
shall  be  wired  in  accordance  with  latest  1PCEA  require- 
ments . 

A)  Each  coil  or  reel  of  wire  and  cable  furnished  shall 
bear  a tag  containing  the  Underwriters'  Laboratories 
approval  stamp  (providing  cable  is  of  the  class  inspec- 
ted by  said  Laboratory),  name  of  manufacturer,  trade 
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designation,  and  month  and  year  of  manufacture; 

and  in  no  case  shall  be  more  than  six  (6)  months  old. 

b . 600  Volt  Cable 

1)  480  Volt  "power"  circuits  installed  in  conduit  shall 

conform  to  the  following: 

a)  Single  conductor,  concentric  Class  B construction, 
stranded,  soft  drawn  annealed,  coated  copper  con- 
ductors with  cross-linked  polyethylene  insulation, 

90  C,  Vulkene  Table  SI-58063  or  approved  equal. 

b)  110/220  Volt  "lighting"  circuits  installed  in 
conduit  shall  conform  to  a)  above  or  under  approved 
locations  to  the  following: 

Underwriter's  Type  "TW",  single  conductor,  with 
concentric  Class  B construction,  stranded,  660  volt, 
soft  drawn  annealed,  coated  copper  conductors,  and 
meet  all  IPCEA  Appendix  1,  latest  edition  insulation 
requirements.  Sizes  limited  to  #12  through  1/0. 
Conductors  to  have  minimum  3/64  inch  wall  insulation. 

c)  Control  Cable  shall  conform  to  the  following: 

Multiconductor,  600  volt  concentric  copper  conduc- 
tors, each  conductor  to  be  No.  12  or  14  as  specified, 
7 strand  tinned  wire,  insulated  with  cross-linked 
polyethylene,  90  C,  Vulkene  or  approved  equal,  color 
coded  per  Method  3,  Section  6. 5. 5. 2,  IPCEA  Spec. 
//S-19-81,  latest  addition.  Number  of  conductors  to 
be  limited  to  19  unless  otherwise  specified.  Fillers 
to  be  used  where  necessary  for  proper  cabling  on 
assembly.  Outer  jacket  shall  be  black  neoprene 
meeting  IPCEA  Standard  S-19-81,  Section  4.13.3, 
and  shall  indicate  manufacturer,  type  of  cable, 
number  of  conductors,  and  voltage  rating.  Cable 
shall  be  Vulkene  Table  SI-58145  or  approved  equal. 

d)  Ammeter  Shunt  Leads  shall  consist  of  two  conductor 
layformed  cable  as  defined  in  Paragraph  c) . 

e)  600  Volt  DC  mill  drive  motor  circuits  installed  in 
conduit  shall  be  as  defined  in  Paragraph  a) . 

f)  250  Volt  DC  power  circuits  installed  in  conduit 
shall  be  as  defined  in  Paragraph  a). 
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g)  Three  phase  power  circuits  in  cable  tray  shall  be 
suitably  triplexed  or  bound  together  with  tiewraps 
on  18"  centers. 

9 . Standard  Specification  for  Individual  Low  Voltage  A.C.  Motor 
Starters  and  A.C.  Motors 

a . Individual  Low  Voltage  A.C.  Motor  Starters 

1)  The  minimum  size  starter  for  220  volt,  440  volt,  three 
phase  motors  shall  be  size  1. 

2)  Sizes  1,  2,  3 and  4 starters  are  to  be  of  the  fused 
switch  combination  type. 

3)  Sizes  5,  6 and  7 are  to  be  combination  type  with  safety 
view  circuit  breaker. 


4)  All  starters  are  to  be  provided  with  NEMA  1 unless 
surrounding  atmospheric  conditions  justify  explosion- 
proof  or  NEMA  3R  rain-tight  enclosures. 

5)  If  hazardous  atmospheric  conditions  exist,  NEMA  7 
enclosures  shall  be  provided. 

6)  If  starters  are  to  be  located  remote  from  motor  control 
centers,  a NEMA  3R  enclosure  shall  be  provided. 

7)  When  pushbutton  stations  are  required,  they  shall  be 
provided  with  the  same  NEMA  type  enclosure  as  the 
starter  with  which  they  are  used,  shall  be  separately 
mounted  at  a minimum  distance  of  6'-0",  and  shall  be 
of  the  heavy  duty  type.  In  lieu  of  3R,  NEMA  12  may  be 
used . 


8)  All  starters  are  to  be  provided  with  visible  type 
disconnect  device  and  Busman  Fusetron  fuses  with 
current  limit  features  only. 

9)  All  starters  are  to  be  provided  with  control  transformers 
mounted  in  starter  enclosure.  The  control  transformers 
are  to  be  provided  with  440  volt  primary  and  110  volt 
ungrounded  secondary,  and  proper  secondary  fusing. 

10)  All  starters  to  have  overload  protection  in  two  phases. 
All  overloads  are  to  be  selected  to  carry  125%  of  full 
load  motor  current.  The  overload  element  shall  be 
designed  for  hand  reset  after  thermal  trip. 
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11)  Starter  sizes,  disconnect  device,  fuse  mounting  type 
and  fuse  size  are  to  be  selected  for  the  following 
table: 


Full  Load 

Mot  Amos 

Starter 

Size 

Disconnect 

Device 

Fuse 

Clips 

1.4  to  5 

1 

Visible 

600 

volts 

30 

amps 

5 to  15 

2 

Visible 

600 

volts 

60 

amps 

16  to  25 

3 

Visible 

600 

volts 

100 

amps 

26  to  40 

3 

Visible 

600 

volts 

200 

amps 

41  to  80 

4 

Visible 

600 

volts 

400 

amps 

81  to  125 

5 

Visible 

600 

volts 

400 

amps 

126  to  200 

5 

Visible 

600 

volts 

600 

amps 

A.C.  Motors 

1)  A.C.  motors  shall  be  of  the  totally  enclosed,  mill  and 
chemical,  fan-cooled  type;  except  enclosed  non-venti- 
lated,  or  other  as  indicated  by  application  and  approved 
by  the  Contracting  Officer. 

2)  A.C.  motors  shall  be  of  the  standard  NEMA  frame  sizes 
and  equipped  with  antifriction  bearings. 

3)  A.C.  motors  on  special  application  less  than  1/2  hp 
shall  be  110/220  volts,  single  phase,  60  cycle. 

A)  A.C.  motors  1/2  hp  through  400  hp  shall  be  440  volts, 

3 phase,  60  cycle,  squirrel  cage  induction.  Class  F 
insulation  as  application  may  require,  and  continuous 
rated. 

5)  All  gear  motors  are  to  be  of  the  all-motor  type. 
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Process  Controls 


Scone  of  Work 


a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver  process  control  equipment  as  specified 
herein. 


b.  The  process  control  equipment  shall  be  installed  by  the 
Government's  prime  Contractor.  Installation  will  be  on 
Government  property  located  in  the  South  Area  of  the 
Tooele  Army  Depot  in  Tooele,  Utah. 

c.  The  instrumentation  will  be  installed  within  protective 
enclosures.  Ambient  conditions  within  the  enclosed  areas 
will  range  from  50  F during  extended  winter  shutdown 
periods  up  to  110  F during  summer  operating  periods. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmans hi p 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  lie  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 

roval  of  Material  and  Equipment 


The  Subcontractor/Supplicr  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 


FOMM  OlN  . 81 


I 


SURFACE  COMBUSTION 


METAL  PARTS  FURNACE 
daaai5-/4-c-oo92 


5 . Description 

j a . Tempo  rat  arc  Control  in  MPF  clurlru'.  Volatilization  Mode 

The  key  to  minimizing  processing  time  in  the  controlled 
volatilization  process,  lies  in  rapidly  preheating  the  work 
at  high  input,  followed  by  precise  temperature  control 
during  volatilization  at  low  input.  The  conversion  from 
the  preheating  mode  to  the  volatilization  mode  is  critical. 
If  the  conversion  is  made  too  soon,  the  furnace  capacity 
will  be  reduced.  If  it  is  made  too  late,  the  PFB  will  be 
overloaded  causing  an  excessive  PFB  temperature.  This 
conversion  will  be  accomplished  witli  a differential  head 
type  control.  The  furnace  control  will  lie  accomplished 
with  tlie  following  elements: 


Sensor  Set 


Controller 

Valve 

Location 

Point 

T-205-RC 

Impingement 

Burners 

R- 205, R- 206 

PFB 

1600 

T-204-RC 

Heat-up  Burners 

R-  204 

Vol  Chamber 

1000 

T-202-C 

PFB  Burners 

R-202 

PFB 

1500 

T-201-RC 

AFB  Burners 

R-  201 

AFB 

1650 

T-203-RC 

PFB  Air 

R-203 

PFB 

1550 

T-407-C 

Vol  Chamber 

Steam 

R-40  7 

PFB 

1625 

Vol  Chamber 

Fog 

F- 503, 504 

PFB 

1675 

Vol  Chamber 

Purge 

P-408 

Timer 

At  the  start  of  a cycle,  the  PFB  and  AFB  burners  will  be 
firing  to  maintain  1500  F in  the  PFB  and  1650  F in  the  AFB, 
the  PFB  air  for  Mustard  burning  will  be  shut  off,  and  all 
the  burners  in  the  volatilization  chamber  will  be  firing. 

The  input  to  the  PFB  burners  will  remain  constant  for  this 
processing  mode.  When  the  cycle  is  about  25%  complete, 
initial  volatilization  will  be  noted  by  an  increase  in  the 
PFB  temperature.  At  this  time  the  heat  up  burners  in  the 
volatilization  chamber  will  shut  off  and  the  work  will  be 
' heated  by  the  impingement  burners  only.  When  the  PFB 

temperature  reaches  1550  F the  PFB  Mustard  air  supply  will 
start  opening  (T-203-RC).  This  air  supply  will  be  set  to 
deliver  the  rated  capacity  when  the  control  valve  (R-203-CV) 
is  fully  open.  As  the  PFB  temperature  increases  to  1600  F, 
the  PFB  temperature  control  will  shift  to  the  impingement 
burners  (T-205-RC),  thus  completing  the  conversion  from 
‘ the  preheating  to  the  volatilization  mode.  Ttic  actual 

set  points  of  T-204  and  T-205  will  be  controlled  by  the 
differential  heat  computer. 
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For  the  remainder  of  the  cycle  time,  the  temperature  in 
the  PFB  will  be  controlled  by  adjusting  the  volatilization 
rare  via  input  to  the  impingement  burners.  This  will  be 
a cascade  control  to  compensate  for  the  system  lag.  At  the 
end  of  the  cycle,  the  impingement  burners  will  be  fully 
open  (R-205,6),  but  the  PFB  temperature  will  decrease  due 
to  insufficient  Mustard.  When  the  PFB  temperature  drops 
to  1550  F,  the  PFB  will  start  cutting  back.  When  R-203 
reaches  its  minimum  position,  the  cycle  will  be  complete. 

There  are  two  steam  supplies  to  the  MPF.  Controller  T-407-C 
introduces  cooling  steam  to  the  volatilization  chamber  in 
case  of  a temperature  excursion  in  the  PFB.  The  steam  rate 
will  be  about  4560  lbs/hr,  but  it  is  expected  that  will  be 
used  a maximum  of  10  minutes  per  cycle.  Purging  steam  will 
be  supplied  through  P-408-CV  during  the  volatilization 
period.  This  valve  will  be  controlled  by  a timer  to  shut 
off  the  flow  during  the  preheat  period.  A continuous  steam 
flow  will  be  taken  from  upstream  of  P-408-CV  to  pass  through 
the  fog  nozzles  to  assure  they  are  not  blocked.  If  the 
temperature  excursion  is  not  corrected  by  steam  cooling 
(T-407-C),  the  furnace  will  be  shut  down  quickly  by  spraying 
into  the  volatilization  chamber  through  the  fog  nozzles 
(F- 503, 504). 

The  burn-out  chamber  will  operate  independently  from  the 
volatilization  chamber.  The  burners  will  fire  on  ratio  and 
will  be  controlled  by  T-207-RC.  The  extra  air  necessary 
for  sludge  combustion  will  be  supplied  through  F-223-BV. 

This  valve  will  be  controlled  by  timer  to  close  at  the  end 
of  the  cycle.  When  the  work  is  transferred  from  the  vola- 
tilization chamber  to  the  burn-out  chamber,  there  will  be 
no  excess  air  in  the  burn-out  chamber.  If  there  is  residual 
Mustard  in  the  work,  the  opening  of  F-223-BV  will  be  delayed 
until  volatilization  is  complete,  otherwise  it  will  open  at 
the  start  of  the  cycle.  Excess  combustion  air  will  be 
supplied  to  the  AFB  to  assure  any  agent  volatilized  in  the 
burn-out  chamber  can  be  burned  completely. 

b . Temperature  Control  in  MPF  during  Non-volatilization  Mode 

When  drained  projectiles  are  processed,  the  differential 
head  controller  will  be  inoperative.  Temperature  control 
in  the  volatilization  will  be  with  T-204-RC  and  in  the  PFB 
with  T-202-C.  The  burn-out  chamber  and  AFB  will  remain  on 
their  independent  control.  Therefore,  the  differential 
head  controllers  must  be  equipped  with  overrides. 
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c . Air  Pollution  Control  Instrumentation 

The  air  pollution  control  system  is  designed  and  instru-  j 

mented  to  avoid  process  interruptions  during  volatilization. 

Generally,  pollution  control  system  upsets  sound  alarms 
which  alert  the  operator  of  trouble.  The  MPF  will  only  be 
shut  down  in  the  case  where  the  upset  is  critical  and  cannot 

be  corrected.  , 

The  bulk  of  the  instrumentation  in  the  Pollution  Control 
System  is  used  to  control  the  liquid  flows  and  concentra- 
tions. Most  of  the  liquid  flows  will  be  controlled  by  flow 
control  valves  setting  a constant  pressure  drop  across  a 
metering  orifice.  The  two  exceptions  are  the  fresh  caustic 
addition  and  fresh  water  addition.  Fresh  caustic  will  be 
added  in  response  to  the  pH  controller.  The  fresh  water 
must  be  added  at  a rate  equal  to  the  evaporation  rate  in 

the  quench  to  keep  a constant  salts  concentration.  The  ; 

evaporation  rate  will  be  reasonably  constant  when  processing 
drained  items.  When  Mustard  is  being  processed,  the  evap- 
oration rate  will  change  drastically  during  the  cycles. 

Therefore,  fresh  water  addition  will  be  controlled  from 
two  signals.  The  base  line  flow  will  respond  to  salts 
concentration  in  the  scrubber  sump.  Changes  in  evaporation 
rate  will  be  compensated  by  increasing  the  fresh  water 
addition  in  response  to  increases  in  the  PFB  air  (R-203) . 

There  will  be  no  signal  f -om  R-203  with  drained  items. 

d . Draft  Control  in  MPF 


The  four  major  elements  in  the  furnace  draft  control  are 
the  induced  draft  fan  damper  (P-501-CV)  and  the  dampers 
in  each  of  the  lines  leading  from  the  furnace  chambers  to 
the  afterburners  (P-502 ,503 ,504) . The  total  gas  flow  will 
be  controlled  by  P-501-RC.  The  draft  in  the  furnace 
chamber  will  be  controlled  by  P-502-RC,  P-503-RC  and 
P-504-RC.  The  dampers  for  the  punching  chamber  and  burn-out 
chamber  will  be  interlocked  to  close  when  the  outer  doors 
are  opened.  The  furnace  pressure  will  be  controlled 
slightly  below  the  pressure  in  the  shroud  surrounding  the 
furnace.  The  volatilization  chamber  pressure  will  be 
lower  than  the  other  two  chambers  so  that  door  leakage  will 
be  into  the  volatilization  chamber.  During  normal  opera- 
tions, the  dampers  will  open  or  close  in  response  to  changes 
in  furnace  pressure  caused  by  changes  in  burner  input,  etc. 
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e . Flame  Supervision  on  Afterburners 

Flame  supervision  is  only  required  when  the  afterburners 
are  below  1400  F (during  heat  up) . If  the  burner  flame 
extinguished  when  the  temperature  was  above  1400  F,  the 
fuel  would  still  ignite  from  the  hot  refractory. 

Therefore,  in  order  to  avoid  nuisance  shut  down  due  to 
false  signals  from  the  flame  sensors,  the  flame  safety 
system  will  be  come  inoperative  when  the  afterburner 
temperatures  are  above  1400  F.  The  oil  and  air  pressure 
switches  will  still  be  operative  at  this  time.  There  will 
also  be  a holding  system  to  maintain  the  integrity  of  the 
safety  circuit  between  the  time  the  power  fails  and  the 
emergency  power  comes  on  line. 

f . General  Information 

The  thermocouples  will  be  heavy  gauge  Type  K in  the  high 
temperature  regions,  and  Type  J in  the  low  temperature 
regions.  The  couples  will  be  enclosed  inside  inert  protec- 
tion tubes  to  exclude  leakage  and  contamination.  Each  of 
the  critical  sensing  points  will  have  redundant  thermocouples 
to  reduce  nuisance  shutdowns. 

Liquid  monitors  will  be  purged  to  avoid  blockage  of  sample 
holes . 

Controller  T-207  will  actuate  a timer  to  verify  the 
length  of  time  the  burn-out  chamber  is  above  certification 
temperature. 

The  following  variables  should  be  monitored  by  the  CAMDS 
system  process  control  computer: 

1.  PFB  temperature  - T-203-RC 

2.  AFB  temperature  - T-201-RC 

3.  Volatilization  chamber  temperature  - T-204-RC 

4.  Burn-out  chamber  temperature  - T-207-RC 

5.  Quench  temperature  - T-021-C 

6.  Scrubber  pump  around  pH  - pH-00 1-RC 

7.  Volatilization  chamber  draft  - P-503-RC 
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8.  VentUiL  pressure  drop  - P-001-dRC 

9.  Burn-out  chamber  draft  - P-504-RC 

10.  Quench  sump  level  - L-001-RC 
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Flow  Control  Equipment 
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AIR  POLLUTION  CONTROL  SYSTEM 


F-OOl-RC  Brine  Recycle  to  Orifice  Pressure  Drop  Pressure  Prop  Yes  Low  Alarm 

Venturi  Flow  Transducers 
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Level  Control  Equipment 


SURFACE  COMBUSTION 


PRESSURE  SWITCHES  AND  ALARMS  (1) 


Number 

Location 

Action 

Service 

Range 

MECHANICAL 

HANDLING  EQUIPMENT 

Low  Pressure  Hydraulics 

LA 

Hydraulic 

Fluid 

500  psig 

High  Pressure  Hydraulics 

LA 

Hydraulic 

Flu  id 

1000  psig 

BIF  Airlock  Draft. 

LA 

Air 

0.2"w.c . 

METAL  PARTS  FURNACE 


P-1 15-S , P- 116-S 

Fuel  Oil  Pumps 

HA,  LA 

Fuel  Oil 

400 

psig 

P-122-S 

Impingement  Burners  B03A,B 

HA, LA 

Fuel  Oil 

4 00 

psig 

P-123-S 

Impingement  Burners  B03C,D 

HA,  LA 

Fuel  Oil 

400 

psig 

P-124-S 

Heat-up  Burners  B04 

HA,  LA 

Fuel  Oil 

4 00 

psig 

P-125-S 

Burn-out  Burners  B05 

HA, LA 

Fuel  Oil 

4 00 

psig 

P-214-S 

Heat-up  Burners  B04 

LA 

Air 

1.5 

psig 

P-2 15-S 

Impingement  Burners  B03A,B 

LA 

Air 

1.5 

psig 

P-216-S 

Impingement  Burners  B03C,D 

LA 

Air 

1.5 

psig 

P-217-S 

Burn-out  Burners  B05 

1A 

Air 

1.5 

psig 

P-221-S 

Combustion  Air 

LA 

Air 

1.5 

psig 

P-409-S 

Volatilization  Chamber 

LA 

Cooling  Steam 

125 

psig 

P-4I0-S 

Volatilization  Chamber 

LA 

Purge  Steam 

125 

psig 

P-510-R 

Fog  Water 

LA 

Water 

50 

psig 

P-219-S 

Sparge  Air 

LA , HA 

Air 

60 

psig 

AFTERBURNERS 


P-126-S 

PFB 

Burner  Oil 

LA , HA 

Oil 

400  psig 

P-12  7-S 

AFB 

Burner  Oil 

LA , HA 

Oil 

400  psig 

P-2 14-S , P-220-S 

PFB 

Combustion  Air 

LA 

Air 

.5  psig 

P-213-S 

PFB 

Burner  Air 

lJi 

Air 

1.5  psig 

P-227-S 

AFB 

Burner  Air 

LA 

Air 

1.5  psig 

FO«M  Of  M • 01 
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PRKSSURK  SWITCIMS  AND  ALARMS  (2) 


Number 

Location 

Action 

Service 

Range 

AIR  POLLUTION 

CONTROL  SYSTKM 

P-004-LA 

Caustic  Pump  310 

1J\ 

Caustic 

20 

psig 

P-005-LA 

Slurry  Pump  304 

LA 

Brine 

20 

psig 

P-006-LA 

Purge  Pump  301 

LA 

Brine 

20 

psig 

P-00 7 -LA 

Clean  Liquor  Pump  P-305 

LA 

Caustic 

20 

psig 

P-008-LA 

Quench  Brine  Pump  P-302 

LA 

Brine 

20 

psig 

P-009 -LA 

Quench  Brine  Pump  P-303 

LA 

Brine 

20 

psig 

P-010-LA 

pll  Sample  Pump  P-311 

LA 

Brine 

20 

psig 

P-128-S 

Stack  Reheater  Oil 

LA , 1IA 

Oil 

100 

psig 

P-218-S 

Stack  Reheater  Air 

LA 

Air 

1.5 

psig 

-- 

Boiler  Controls 

MISCELLANEOUS 

P-505-S 

Main  Water  Supply 

LA 

Water 

30  psig 

P-509-S 

RO  High  Pressure  Water 

LA 

Water 

600  psig 

P-511-P 

RO  Low  Pressure  Water 

LA 

Water 

20  psig 

SURFACE  COMBUSTION 


MANUAL  CONTROLLED  REMOTE  OPERATED  VALVES 


Number 


Service 


METAL  PARTS  FURNACE 


R-212-BV 


Sparge  Air  to  Burn-out  (Timer) 


AIR  POLLUTION  CONTROL  SYSTEM 


R-001-CV 

R-002-CV 

R-003-CV 

R-004-CV 

R-005-CV 

R-006-CV 

R-007-CV 

R-008-CV 

R-009-CV 

R-OIO-CV 

R-011-CV 

R-012-CV 

R-013-CV 

R-014-CV 

R-015-CV 

R-016-BV 

R-0I7-BV 

R-018-BV 

P-019-BV 

R-020-BV 

R-021-BV 


Rinse  Water  to  Demister  Spray  Bar 
Clean  Liquor  Bypass 
Quench  Water  Bypass 
Quench  Brine  Bypass 
Product  from  D-601  to  D-604 
Product  from  D-602  to  D-604 
Product  from  D-603  to  D-604 
Product  from  D-601  to  Salt  Dryer 
Product  from  D-602  to  Salt  Dryer 
Product  from  D-603  to  Salt  Dryer 
Product  from  D-604  to  Salt  Dryer 
Caustic  Addition  to  D-601 
Caustic  Addition  to  D-602 
Caustic  Addition  to  D-603 
Caustic  Addition  to  D-604 
Product  from  Scrubbing  Tower  to  D-601 
Product  from  Scrubbing  Tower  to  D-602 
Product  from  Scrubbing  Tower  to  D-603 
Product  from  Scrubbing  Tower  to  D-604 
Caustic  Supply 

Emergency  Tower  Water  to  Quench  Tower 


Fail  Position 


FC 
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RFACE  COMBUSTION 


MISCELLANEOUS 

Number 

Service 

Fail  Position 

sH-001-KC 

* . . i : * 

Scrubbing  Tower  pll 

rubovng  Tc»*er  Sump  Liquid  Density 

SURFACE  COMBUSTION 


LIMIT  SWITCHES  (1) 


Number 


Service 


Action 


MATERIAL  HANDLING  EQU IPMENT 


LS-01 

LS-02 

LS-03 

LS-04 

LS-05 

LS-06A  ,B 

LS-07 

LS-08 

LS-09 

LS-10A,B 

LS-11 

LS-I2 

LS-13A,B,C,D 

LS-16 

LS-17 

LS-18 

LS-19 

LS-20 

LS-21 

LS-22 

LS-23 

LS-24 

LS-25 

LS-26 

LS-27 

LS-28A ,B 

LS-29A ,B 


BIF  Air  Lock  Outer  Door  Down 
BIF  Air  Lock  Inner  Door  Down 
Charge  Gar  in  BIF  Position 
Charge  Car  in  Furnace  Position 
Charge  Car  in  Burster  Loader  Position 
Tray  Position  on  Charge  Car  (2) 

Tray  Position  in  BIF  Air  Lock 
Tray  Position  in  Burster  Loader 
Tray  Position  on  MPL 
Tray  Position  on  Discharge  Car  (2) 

Tray  Position  in  Cooling  Station  1 
Tray  Position  in  Cooling  Station  2 
Return  Conveyor  Tray  Positions  (A) 

Scrap  Hold  Table  Tray  Position 
Unload  Table  1 Tray  Position 
Unload  Table  2 Tray  Position 
Discharge  Car  in  Furnace  Position 
Discharge  Car  in  Cooling  Station  Position  1 
Discharge  Car  in  Cooling  Station  Position  2 
Discharge  Car  in  Unload  Table  Position  1 
Discharge  Car  in  Unload  Table  Position  2 
MPL  Door  Down 
MPL  Door  Up 

Burster  Loader  Door  Down 
Burster  Loader  Door  Up 
Cooling  Chamber  Door  Up 
Cooling  Chamber  Door  Down 


Foam  Ovm  r« 
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LIMIT  SWITCHES  (2) 


Number 


Service 


METAL  PARTS  FURNACE 


LS-51 

Punching  Chamber  Outer  Door 

Down 

LS-52 

Punching  Chamber  Outer  Door 

Up 

LS  -53 

Tray  Position  in  Punching  Chamber 

LS-54A.B 

Punching  Anvil  lip  (2) 

LS-55A.B 

Punching  Anvil  Down  (2) 

LS-56A  ,B 

Punch  Collar  Down  (2) 

LS-57A.B 

Punch  Through  (2) 

LS-53A,B 

Punch  Up  (2) 

LS-59A  ,B 

Punch  Collar  Up  (2) 

LS-60 

Punching  Chamber  Inner  Door 

Down 

LS-61 

Punching  Chamber  Inner  Door 

Up 

LS-62 

LS-63 

LS-64 


Volatilization  Chamber 
Volatilization  Chamber 
Volatilization  Chamber 


Tray  Position 
Door  Down 
Door  Up 


LS-65 
LS  -66 
LS-67 


Burn-out 

Burn-out 

Burn-out 


Chamber 

Chamber 

Chamber 


Tray  Position 
Outer  Door  Up 
Outer  Door  Down 


| 


Action 

I 


Ins trumcnts  and  Control  Valves 


NOTES 

1.  Orifice  plates  for  F-001-RC  and  F-002-RC  to  be  stellite  or  other  suitable 
erosion  resistant  material. 

2.  R-002-CV,  R-004-CV  through  R-011-CV,  and  control  valves  for  solids  bearing 
streams  to  be  ball  valves  with  stellite  balls  and  proportional  rotary 
actuators. 

3.  R-016-BV  through  R-019-BV  to  be  ball  valves  with  stellite  balls  and  on-off 
rotary  actuators. 

4.  P-011-CV  through  P-017-CV  to  have  stellite  seats  and  trim  and  to  be  sized 
for  full  pump  capacity  at  set  pressure. 

5.  All  pumps,  including  standby  pumps,  to  be  equipped  with  local  site  and 
remote  control  module  start/stop  stations. 

6.  All  remote  control  valves  and  remote  block  valves  to  be  operable  from  both 
local  site  and  remote  control  module  locations. 

7.  All  vessel  level  and  pressure  taps  to  be  provided  with  internal  baffles 
and  intermittent  water  purges. 

8.  The  pH  sensor  is  to  be  a Uni-Loc  Model  320P  installed.  The  controller 

shall  be  adjustable  over  a pH  range  of  8 to  11. 

9.  All  valves  to  be  sized  to  handle  the  rates  tabulated  under  Stream  Proper- 
ties in  the  807.  open  position  (actual  capacity  = 1257.  of  specified  capacity) 
except  R-002-CV  which  is  to  be  sized  for  the  tabulated  rate  at  507.  open, 
and  R-003-CV  which  is  to  be  sized  for  the  tabulated  rate  at  1007.  open. 

10.  Controllers  F-001-RC  and  F-003-RC  shall  be  provided  with  remote  set  point 
capability. 

11.  All  instrumentation  shall  be  of  the  electronic  type  rather  than  pneumatic. 
Latest  state  of  the  art  components  shall  be  used. 

12.  All  alarm  conditions  shall  initiate  an  audible  as  well  as  visual  alarms. 

The  annunciator  shall  be  equipped  with  both  a test  button  and  an  acknowledge 

button  to  silence  the  audible  signal  without  loss  of  visual  alarm  display. 

13.  Continuous  two-pen  recording  of  the  C>2  and  SO2  analyzer  output  signals 
shall  be  provided  at  the  stack  gas  monitoring  station.  These  signals  shall 
also  be  coupled  to  adjustable  set  point  alarms  to  activate  an  alarm  at  the 
main  control  console. 
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INSTRUMENT  SYM1S0I.S 


Letter 

FUNCTION  CODES 

Pot  tion-1 

Position-2 

Position-3 

A 

Analysis 

Alarm 

Alarm 

Alarm 

B 

Burner  Flame 

British  Thermal  Unit 

Block 

C 

Controller 

Control 

Controller 

Controller 

Control 

(Cl) 

Cut  In 

Cut  In 

(CO) 

Cut  Out 

Cut  Out 

D 

Density 

Draft 

Dial  (Indicator) 

Dual  (Interfaces) 

Dial 

cl 

Differential 

E 

Voltage 

Element  (Primary) 

F 

Flow 

Ratio  (Fraction) 

G 

Glass 

Gaye 

il 

Hand  Actuated 

High 

High 

1 

Current 

Indicating 

Indicator 

Indicating 

K 

Time 

L 

Level 

Low 

Low 

M 

Note  1 

Metal 

P 

Pressure 

Q 

Integrator 

Integrator 

Integrator 

R 

Radiation 

Remote 

Recording 

Recorder  Shared) 

Recording 

(Shared) 

S 

Speed 

Safety 

Switch 

Switch 

T 

Temperature 

V 

Valve 

Valve 

Valve 

w ' 

Weight 

Well 

X 

Backup13) 

Backup  I3) 

Backup ,3) 

z 

Position  (Displacement) 

Notrt: 

* ID  Variable  type  10  b«  tpnilifd  at  required  lor  individual  protect. 

|7)  Where  Pen  it  jiermanently  connected  to  proem  variable.  Recorder  designated  0. 

* 131  Type  ol  Automatic  Backup  to  beepecibed 
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OPf  NS  ON  OPERATING 
MFOIUM  FAILURE.  LOCKUP 
WITH  LOCAL  MANUAL 

Note  (2) 

CLOSES  ON  OPERATING 
MFOIUM  FAILURE.  LOCKUP 
WITH  LOCAL  MANUAL  . . 

fll^LJL Not<?  l7) 

REMAINS  STATIONARY  ON 
OPERATING  MFOIUM  FAILURC. 
BUT  WITH  SPRING  ACTION  IN 
OPENING  OIRFCTION  Note  12) 


FLASHING  SEH VICE 


CLOSf  SPORT  HANDLING 
FLUID  l^hown  by  arrow)  ON 
OPf  RATING  MEDIUM  FAILURE 


GLOOE  VALVE 


OUTTERFLY  VALVE 


OOUBLF  OISC,  SOFT  SEAL. 
GATE  VALVE  WITH  BODY 
OLEEDER 


REMOTE  BLOCK  VALVE. 
(OPEN/CLOSE  SERVICE) 
OPERATOR  NOT  SPECIFIED 


REMOTE  BLOCK  VALVE. 
(THROTTLING  SERVICE) 
OPERATOR  NOT  SPECIFIED 


HAND  CONTROL  VALVE 
(THROTTLING  SERVICE) 


VALVE  WITH  FIGURE  8 BLIND 


ANGLE  VALVE 


SAMPLE  OUTLET 


INTERLOCKED  VALVES 

(Mechanical  Type) 


"Y"  TYPE  STRAINER 


HOSE  CONNECTION 
(Si/e  Mu\t  Be  SpecilierJ) 


STEAM  TRAP 


INSULATE  FOR  PROCESS 


ST  CAM  TRACE  AND 
INSULATE 


HEAT  TRACE  AND  INSULATE 
(Other  Than  Steam) 


INSTRUMENT  LE  AOS 
(Type  Not  Specified) 


VENTUFtl  TUBE.  OR 
F LOW  NOZZLE 


ROTAMETER 


PITOT  TUBL 


COMPUTER  INPUT  OR  FUNCTION 


LEVEL  (All  types eecept  Ball  Float) 


LEVEL  (Ball  Float  Type) 


RESTRICTION  ORIFICE 


Motet:  (1)  Arid  SS  for  toft  teal. 

(?)  Operating  medium  it  instrument  air  and  instrument  electrical  power  for  electronic  control  loops  with  pneumatic  control  velvet. 
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SURFACE  COMBUSTION 


a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  Effluent  Gas  Monitoring 
Station  as  specified  herein. 

b.  The  station  shall  be  installed  by  the  Government's  prime 
Contractor.  Installation  will  be  on  Government  property 
located  in  the  South  Area  of  the  Tooele  Army  Depot  in 
Tooele,  Utah. 

c.  The  station  will  be  installed  within  a protective  enclosure. 
Ambient  conditions  within  the  shrouded  area  will  range  from 
50  F during  winter  periods  up  to  110  F during  summer  opera- 
ting periods. 

d.  The  Effluent  Gas  Monitoring  Station  shall  be  transportable 
by  railroad  flat  car.  Subassemblies,  when  disassembled 
for  transport,  shall  be  limited  to  the  following: 

Length 40  feet 

Width  12  feet 

Height 11  feet 

Gross  Weight  ....  40  tons 

Subcontractor  shall  arrange  for  any  necessary  special 
routing  due  to  the  wide  load. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 


Workmanshir 


Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  docs  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to  the 
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Government.  All  equipment  shall  be'  built  in  accordance  with 
the  best  engineering  practices. 

4 . Approval  of  Material  and  Equipment 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Component  s 

a . Enclosure 


I 

i 


I 


The  Effluent  Gas  Monitoring  Station  shall  be  housed  in  a 
12’  x 17'  prefabricated  steel  structure  designed  from 
Drawing  Sheet  L-70.  The  walls  will  be  bolted  to  the  con- 
crete floor  provided  by  the  prime  Contractor.  The  floor 
shall  have  a floor  drain  and  a sink  drain.  Steam  heating 
and  air  conditioning  units  shall  be  located  on  the  enclo- 
sure roof.  The  following  utilities  will  be  supplied  by 
the  prime  Contractor: 


Electric  Power  ....  30  amps  at  240V,  60  Hertz 

Water 1 gpm  treated  to  be  boiler  feed 

water  quality  30  psig 

Compressed  Air  ....  30  scfm  @ 100  psig 

Steam 15  psig 


In  addition,  the  enclosure  shall  have: 

1)  Two  (2)  longitudinal  rows  of  ceiling  mounted  flourescent 
lights . 

2)  Controlled  room  temperature  between  60  F and  75  F when 
the  outside  ambient  varies  between  40  F in  the  winter 
and  110  F in  the  summer.  The  room  temperature  shall 
be  controlled  at  2 F from  the  setting. 

3)  Compressed  air  drier  and  filter  to  render  high  pressure 
air  suitable  for  instrumentation. 

4)  Electrical  outlet  for  a 1Q00  watt,  110  volt  electric 
sample  line  heater. 


5)  One  (1)  3' -7"  door  and  five  (5)  windows,  dimensions 
and  locations  per  the  drawing. 
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6)  One  (1)  ladder  for  access  to  equipment  on  roof. 

b . Internals 

There  shall  be  at  least  30  feet  of  countertop,  24"  wide. 

The  countertop  shall  be  flat  and  coated  with  a chemical 
resistant  material.  There  shall  be  at  least  six  (6) 
storage  cabinets  24"  wide  containing  a drawer  and  a larger 
area  with  a hinged  door  supporting  the  counter. 

1)  There  will  be  basin  at  least  11"  x 15"  mounted  in  a 
matching  countertop  and  a cold  water  tap. 

2)  Two  (2)  gas  cylinder  racks  capable  of  holding  three 
(3)  cylinders  will  be  wall  mounted. 

3)  Ten  (ID)  dual  receptacle  electrical  outlets  shall  be 
mounted  above  the  countertop.  The  receptacles  shall 
be  three  (3)  wire  grounded  type  suitable  for  instru- 
ments . 

4)  Four  (4)  compressed  air  outlets  with  hand  control 
valves  shall  be  mounted  above  the  countertop. 

c . Monitoring  Equipment 

The  Subcontractor  shall  provide  in  his  design  the  following 
air  pollution  monitoring  systems:  Sulfur  dioxide  (SO2) , 
continuous  oxygen  (O2) • Each  system  shall  be  comprised  of 
three  main  functional  groups,  the  Sampling  Transfer  Line 
(STL) , the  Analyzer/Recorder  Unit  and  the  Alarm  System. 

The  STL  shall  transport  continuous  effluent  gas  samples 
from  the  sampling  port  No.  2 to  the  analyzer.  The  STL 
shall  be  designed  to  prevent  sample  condensation.  The 
design  and  installation  of  the  monitors  shall  be  in  accord- 
ance with  applicable  Environmental  Protection  Agency 
standards.  The  Analyzer /Recorder  unit  shall  be  located 
within  the  instrument  room  and  shall  process  the  gaseous 
samples  to  determine  on  a continuous  basis  (if  possible) 
the  concentration  of  pollutant  in  the  effluent  stream. 

The  unit  shall  be  capable  of  distinguishing  the  pollutant 
from  other  interference  materials  present  in  the  sample 
and  shall  require  a minimum  of  maintenance.  The  Analyzer/ 
Recorder  unit  shall  also  provide  a visual  display  and 
permanent  record  of  the  analysis.  The  Analyzer/Recorder 
shall  be  coupled  to  the  Alarm  System  with  an  adjustable 
alarm  set  point.  The  Alarm  System  shall  signal  failures 
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in  maintaining,  the  established  limits  for  the  pollutants. 

The  Alarm  System  shall  activate  a station  on  the  annuncia- 
tor of  the  main  control  panel. 

1)  The  STL  shall  attach  to  a Subcontractor  supplied  flow 
average  sample  probe  located  in  tbe  system  exhaust 
stack  approximately  30  feet  from  the  monitoring 
station.  The  STL  shall  be  electrically  heated  to 
avoid  condensation  of  the  sample  gases.  The  sample 
gases  will  have  a dewpoint  of  approximately  165  F. 

2)  The  SO2  monitor  shall  be  the  latest  state-of-the-art 
capable  of  monitoring  500  ppm  SO2 . 

3)  The  O2  monitor  shall  be  the  latest  state-of-the-art 
capable  of  monitoring  0-21%  O2 • 

A)  Subcontractor  shall  supply  necessary  gas  sample 
pretreatment  apparatus. 
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I.  Pumps 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver  pumps  as  specified  herein.  The  motors 
will  be  furnished  by  the  prime  Contractor. 

b.  Pumps  shall  be  installed  by  the  Government's  prime 
Contractor.  Installation  will  be  on  Government  property 
located  in  the  South  Area  of  the  Tooele  Army  Depot  in 
Tooele,  Utah. 

c.  The  pumps  will  be  installed  within  a protective  enclosure. 
Ambient  conditions  within  the  enclosed  area  will  range 
from  50  F during  extended  winter  shutdown  periods  up  to 
110  F during  summer  operating  periods. 

d.  The  pumps  shall  be  transportable  by  railroad  flat  car. 

e.  The  unit  shall  be  shop  tested  prior  to  shipment  to  the 
installation  site.  Testing  will  consist  principally  of 

mechanical  checks.  Hydrostatic  test  on  casing  at  150% 
of  working  pressure. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 
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Approval  of  Material  and  Equipment 

The  Subcontractor/Suppl icr  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrication. 
Written  approval  will  lie  provided  by  the  designated  representa- 
tive of  the  prime  Contractor. 


. 7-f  > 


NOTES : 


1.  Vapor  pressure  data  cited  for  pure  water  at  temperature  disregarding  effect  of 
salt  content. 


2.  NPSH  and  discharge  pressure  data  based  on  negligible  suction  line  pressure 

drop  and  minimum  liquid  filled  heads  as  tabulated  below.  These  figures  should 
be  reconsidered  when  final  elevations  and  piping  routes  are  established. 


P-301 

10 

ft. 

P-306  thru  P-308 

8 

ft. 

P-302 

10 

ft. 

P-309 

8 

ft. 

P-303 

10 

ft. 

P-310 

7 

ft. 

P-304 

10 

ft. 

P-311 

To 

suit 

P-305 

18 

ft. 

3.  Pump  external  flushing  details  to  be  specified  by  the  construction  contractor. 

4.  Pump  motors  to  be  sized  to  be  not  over  nameplate  rating  for  maximum  power  for 
impeller  size  specified  and  furnished. 


RATED  CAPACITY  0 P.T.,  GPM 


DISCHARGE  PRESSURE,  PSIG 


DIFFERENTIAL  PRESSURE,  PS  I 


SOLIDS 


DESIGN  AND  CONSTRUCTION 


DRIVER  TYPE 


DAS  ING  DESIGN  TEMP 


.AS ING  DESIGN  PRESS.,  PSIG 


OR 


i ILK  MLS 


•'LUSH TNG  SYSTEM 


Slurry  Construction 
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PUMP  PA 'I  A SHK1.T 
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I’UMH  DATA  SHEET 


exxqm  research  and  engineering  company 


: /UMBER 

P-305  A + !i 

P-306,  P-307,  P-308 

NAME 

Product  Pumps 

GENERAL  TYPE 

Cenlri Eueal 

Centr i fup.al 

PROCILJS  REQUIREMENTS 

FLUID  PUMPED 

Caustic  Salt  Solution 

Caustic  Salt  Solution 

160 

160 

IP.  GRAVITY  (d  P.T. 

1.16 

1.16 

VISCOSITY  Cd  P.T. , CP 

1.2  (d  1 60°  F . 

1.2  0i  1 60° F. 

VAPOR  PRESS.,  0 P.T. , PS  LA 

6.7A  . m 

4. 76  (I) 

VvAIL.  NPSH  (d  PUMP 

2 5 Minimum (2) 

2 5 M i n i mum  (21 

CEfFlERLINE,  FT. 

<ATED  CAPACITY  0 P.T.,  GPM 

300 

30 

DISCHARGE  PRESSURE,  PSIG 

26  12) 

26  (2) 

DIFFERENTIAL  PRESSURE,  PSI 

20 

26 

10L1DS 

0.5  wt.  % 

Size  Distribution: 

637,  < 5 microns 

39%  < 2 microns 

JESIGN  AND  CONSTRUCTION 

JRIVER  TYPE 

Electric  Motor  s hp 

Electric  Motor  715  hD 

2.00 

200 

JASING  DESIGN  PRESS.,  PSIG 

100 

100 

N1 -Resist  Casing  - Monel 

Nl-Resist  Casing  - Monel 

MATERIALS 

Impeller  and  Internals 

Impeller  and  Internals 

SEAL  TYPE 

Double  mechanical 

Double  mechanical 

■LUSHING  SYSTEM 

External 

External 

Slurry  Construction 

Slurry  Construction 

■■m 

j 
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NUMBER 

, P-311  A + I! 

P-312 

NAME 

1 pH  Sample  Pumps 

Drier  Brine  Return 

GENERAL  TYPE 

Centrifugal 

1 Centrifuga 1 

PROCESS  REQUIREMENTS 

t 

j 

FLUID  PUMPED 

Caustic  Salt  Solution 

Caustic  Salt  Solution 

RATED  PUMPING  TEMP.,  °F. 

| 160 

• 150 

SP.  GRAVITY  0 P.T. 

1 1.16 

: 1 . 16 

VISCOSITY  0 P.T. , CP 

i 1.2  0 1 60°F . 

1.20  1 60°F . 

VAPOR  PRESS.,  0 P.T.,  PS  I A 

4.74  (1) 

! 4 . 74 

AVAIL.  NPSII  0 PUMP 

25  Minimum  (2) 

Flooded  Suction 

CENTERLINE,  FT. 

1 

RATED  CAPACITY  0 P.T.,  GPM 

5 

150 

DISCHARGE  PRESSURE,  PSIG 

• Based  on  elevation 

: Atmospheric 

DIFFERENTIAL  PRESSURE,  PSI 

; 15 

! 15 

SOLIDS 

0.5  wt.  X 

1.0  wt.  7o 

Particle  Size: 

637o  less  than  5 microns 
397„  less  than  2 microns 

j 

i 

DESIGN  AND  CONSTRUCTION 

| 

Submerged  Pump  ! 

DRIVER  TYPE 

Electric  Motor  .5  hp 

Electric  Motor  3 hp 

CASING  DESIGN  TEMP.,  °F. 

200 

: 200 

CASING  DESIGN  PRESS.,  PSIG 

I 50 

50  : 

MATERIAL  CI.ASS  OR 

Hastelloy  C - Teflon  Seals 

Stainless  Steel  - Teflon 

MATERI ALS 

SEAL  TYPE  ' 

Mechanical 

FLUSHING  SYSTEM 

Self  flushed 

'Self  flushed 

Vendor  to  quote  duplex 
system  package  and 
alternator  and  float  switch, 
high  level  alarm  and 
common  pit  cover 


PUMP  DATA  SHEET 
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I 

JUMBER 

JAME 


:eneral  TYPE 
’ROCESS  REQUIREMENTS 
'LUID  PUMPED 

LA  TED  PUMPING  TEMP.,  °F. 
P.  CRAVITY  @ P.T. 

ISCOSITY  SAYBOLT  SEC. 

APOR  PRESS.,  @ P.T, , PSIA 
,VAIL.  NPSH  @ PUMP 
CENTERLINE,  FT. 

ATED  CAPACITY  @ P.T.,  GPM 
'ISCIIARGE  PRESSURE,  PSIC 
IFFERENTIAL  PRESSURE,  PSI 
OLIDS 


ESIGN  AND  CONSTRUCTION 
KIVER  TYPE 

ASING  DESIGN  TEMP.,  °F. 
ASING  DESIGN  PRESS.,  PSIG 
ATERTAL  CLASS  OR 
K iRIALS 
EAL  TYPE 
LUSHING  SYSTEM 


! P-313  A&B 

■Fuel  Oil  Supply  Pumps 

t 

| Rotary 

| 

i #2  Fuel  Oi 1 

I 

' .85 
j 170 


! 2 

i 400  p.s.l.g. 
I 400  p . s . i . 
Nil 


I Electric  Motor 
I 150° 
j 150 
Brass 


.5  hp 


I Meehan ica 1 
| Se If  flush 


] P-314 

Boiler  Fuel  Oil  Pump 

i 

Rotary 

j 

;#2  Fuel 

.85 

170 

| 4 g.p.m. 

! 100  p. s . i . g. 
i 100  p.s. i. 
j Nil 


j Electric  Motor  * . 
i 150°  P 

150 

1 Brass 

Mechanica  1 
1 Sc  If  flush 

Explosion  proof  electrical 
vendor  to  quote  duplex 
system  package  including 
float  switch,  alternator 
high  level  alarm  and 
comrton  pit  cover 
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UMBER 

.AME 

GENERAL  TYPE 
’ROCESS  REQUIREMENTS 
LUID  PUMPED 

.A TED  PUMPING  TEMP.,  °F. 
P.  GRAVITY  @ P.T. 

ISCOSITY  @ P.T. , CP 
'APOR  PRESS.,  @ P.T. , PSIA 
A'AIL.  NPSH  @ PUMP 
CENTERLINE,  FT. 

■ATED  CAPACITY  <?  P.T.,  GPM 
DISCHARGE  PRESSURE , PSIG 
•IFFERENTIAL  PRESSURE,  PS I 
OLIDS 


ESTGN  ALT)  CONSTRUCTION 
'RIVER  TYPE 

• AS ING  DESIGN  TEMP. , °F . 
'.AS TNG  DESIGN  PRESS.,  PSIG 
1ATERIAL  CLASS  OR 
MATERIALS 
EAL  TYPE 
'LUSHING  SYSTEM 


P-315  A&B 
Boiler  Feed  Water 

Turbine 

Water 

210° 

1.0 

1.0 

4.74 

25  Minimum 

20 

125 

125 

Nil 


Electric  Motor  15  hp 

250 

150 

Brass 

Meehan ica 1 
i Self  flush 


i P-316 

Boiler  Condensate  Return 

Turbine 

Water 

210° 

1.0 

1.0 

4.74 

25  Minimum 

40 

10 

10 

Nil 

I 

I 

i 

I 

I 

• 

Electric  Motor  .75  hp 
j 250 
l 150 
| Brass 

Mechanica 1 
Self  flush 


-218- 


PUMP  DATA  SHEET 


EXXON  RESEARCH  AND  ENGINEERING  COMPANY 


1BER 

j P-317 

P-318  A&B 

E 

I Treated  Water  Pump 

1 

Floor  Wash  Sump  Pump 

IERAL  TYPE 

1 

Turbine 

Vertical  Sump  Pumps 

CESS  REQUIREMENTS 

i 

II D PUMPED 

] Water 

Caustic  Acid  Salts 

/ED  PUMPING  TEMP.,  °F. 

! 100 

150 

. GRAVITY  Q P.T. 

; i.o 

1.2 

ICOSITY  @ P.T. , CP 

1.0 

1.2 

’OR  PRESS.  , (?  P.T.  , PSIA 

; 4.74  (1) 

4.74  (1) 

\IL.  NPSH  PUMP 

25  Minimum 

Flooded  Inlet 

CENTERLINE,  FT. 

"ED  CAPACITY  @ P.T.,  GPM 

20 

90 

'.CHARGE  PRESSURE,  PSIG 

50 

10 

TERENTIAT.  PRESSURE,  PSI 

40 

' 10 

.IDS 

Nil 

1.0%  wt. 

SIGN  AND  CONSTRUCTION 

Submerged  Pump 

VE'  ’YFE 

Electric  Motor 

.5  hp 

Electric  Motor 

2 hp 

IING  DESIGN  TEMP. , 

°F. 

. 150 

, 200 

. ING  DESIGN  PRESS., 

PSIG 

, 100 

i 25 

ERIAL  CLASS  OR 

1 Brass 

: Stainless  Steel 

- Teflon 

MATERIALS 

I 

•L  TYPE 

j Mechanical 

| 

.’SUING  SYSTEM 

Self  flush 

I 

PUMP  DATA  SHEET 
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NUMBER 

I P-319 

NAME 

Reverse  Osmosis  Feed 

GENERAL  TYPE 

! Multi-Stage  Centifugal 

PROCESS  REQUIREMENTS 

1 

FLUID  PUMPED 

Water 

RATED  PUMPINC  TEMP.,  °F. 

1 100 

SP.  GRAVITY  @ P.T. 

1 1.0 

VISCOSITY  @ P.T. , CP 

! 1.0 

VAPOR  PRESS.,  @ P.T.,  PSIA 

i , 

AVAIL.  NPSH  (?  PUMP 

, 25 

CENTERLINE,  FT. 

RATED  CAPACITY  @ P.T.,  GPM 

21 

DISCHARGE  PRESSURE,  PSIG 

600 

DIFFERENTIAL  PRESSURE,  PSI 

610  1 

SOLIDS 

Nil  ; 

! 1 

DESIGN  AND  CONSTRUCTION 

| 

1 

DRIVER  TYPE 

Electric  Motor  15  hp 

CASING  DESIGN  TEMP . , °F. 

200 

CASING  DESIGN  PRESS.,  PSIG 

750 

MATERIAL  CLASS  OR 

Bronze 

MATERIALS 

1 

SEAL  TYPE 

I 

Mechanical 

FLUSHING  SYSTEM  [ 

Self  Flush  j 

! 

1 


. 
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Blowers 


Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver  blowers  as  specified  herein. 

b.  The  blowers  shall  be  installed  by  the  Government's  prime 
Contractor.  Installation  will  be  on  Government  property 
located  in  the  South  Area  of  the  Tooele  Army  Depot  in 
Tooele,  Utah. 

c.  The  blowers  will  be  installed  within  a protective  enclosure. 
Ambient  conditions  within  the  area  will  range  from  50  F up 
to  200  F during  operating  periods. 

d.  The  blowers  shall  be  transportable  by  railroad  flat  car. 


e.  The  blowers  shall  be  shop  tested  prior  to  shipment  to  the 
installation  site.  Testing  will  consist  principally  of 
mechanical  checks. 

Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

Workmanship 


Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction  of 
the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 

4 . Approval  of  Material  and  Equipment 


The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrication. 


i 
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Written  approval  will  be  provided  by  tbc  designated  represent- 
ative of  the  prime  Contractor. 

5 . Combustion  Air  Supplies 

blowers  351  A and  B supply  combustion  air  to  the  burners  in 
the  furnace,  PFB,  and  AFB.  The  blowers  will  be  located  within 
the  6 change  per  hour  area  adjacent  to  the  furnace  so  all  of 
their  combustion  air  is  drawn  from  the  shrouded  area.  Each 
blower  is  capable  of  producing  607,  of  the  total  air  require- 
ment, so  both  blowers  will  be  functioning  whenever  the  furnace 
is  operating.  In  case  of  a blower  failure,  the  furnace  will 
shut  down  and  then  the  remaining  blower  will  be  able  to  supply 
the  PFB  and  AFB. 

The  PFB  combustion  air  fan  (B  352  A and  B)  supply  the  air 
to  burn  the  volatilized  Mustard.  The  primary  blower  will  be 
actuated  from  a temperature  controller  sensing  the  PFB  temper- 
ature. In  case  of  blower  failure,  the  back-up  blower  will  be 
actuated . 


f 

» 

I 


The  combustion  air  blowers  for  the  stack  reheater  and  boiler 
will  be  separate.  They  will  not  draw  air  from  the  shrouded 
area . 

Tiie  combustion  air  system  is  shown  schemat ically  on  Concept 
Design  Drawing,  Sheet  L-57. 

6 • Spcci fications 

a.  Centrifugal  fans  to  be  Arrangement  1,  V-belt  driven. 

b.  Flanged  inlet  and  flanged  outlet  on  centrifugal  and 
axial  fans. 


c.  V-bclt  drives  to  have  OSilA  approved  guard. 
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BLOWER  SPECIFICATION  SHEET 


Number 


BL  350 


BL  351  A&B 


Name 

Scrubber  Induced  Draft 

Furnace  Combustion  Air 

General  Type 

Centrifugal 

Centrifugal 

Inlet  Volume,  acfm 

20,000 

1 ,425 

Inlet  Pressure,  psia 

10.55 

12.0 

Inlet  Temperature,  °F 

165 

200 

Differential  Pressure, 

A0 

38 

"w.  c. 

Gas  Analysis 

n2 

52.1 

78.6 

°2 

7.6 

20.9 

co2 

3.5 

il';  '\J 

37.8 

0.5 

Corrosives 

Trace  S(yHCl/P205/NaOH 

liateria  1 3 

Epoxy  Coated  Steel 

Steel 

Drive  Type 

2 Speed  Electric  Motor 

1 

Electric  Motor  40  hp 

150  hp 
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BLOWER  SPECIFICATION  SltKKT 


I 

! 

i 


j 


Number 

BL  354  A&B 

Name 

Air  Cooling  Station 

Boiler  Combustion  Air 

General  Type 

Tube  Axial 

Centrifugal 

Inlet  Volume,  acfm 

9,760 

2,100 

Inlet  Pressure,  psia 

11.96 

12.0 

Inlet  Temperature,  °F 

150 

70 

Differential  Pressure, 

1.0 

18 

"w.c. 

Gas  Analysis 

n2 

78.6 

78.6 

°2 

20.9 

20.9 

co2 

0.5 

420 

0.5 

Corrosives 

Trace  1IC1/S02 

Materials 

Steel 

Steel 

Irivn  Type  Electric  Motor  5 hp  Electric  Motor  10  hp 
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BLOWER  SPECIFICATION  SHEET 


Number 

BL  356 

BL  357 

Name 

Control  House  Ventilation 

Dryer  Ventilation 

Ceneral  Type 

Axial  Flow 

Axial  Flow 

Inlet  Volume,  acfm 

250 

8,000 

Inlet  Pressure,  psia 

11.996 

11.992 

Inlet  Temperature,  °F 

70 

170 

Differential  Pressure, 
"w.c. 

0.1 

0.25 

Cas  Analysis 

n2 

78.6 

47.5 

°2 

20.9 

12.5 

co2 

h2° 

0.5 

40 

Corrosives 

Trace  S02/lICl 

Trace  Sodium  Salts 
as  particulates 

Materials 

Steel 

Stainless 

Dri  /e  Type 

Electric  Motor  .5  hp 

Electric  Motor  1 hp 

SURr  ACt  COMBUSTION 


MKTAL  PARTS  FURNACE 
DAAA15- 7A-C-0092 


BLOWER  SPECIFICATION  SHEET 


Number 

BL  358 

Name 

Dryer  Knife  Dust 

Stack  Reheater  Combustion 
Air 

General  Type 

Centrifugal 

Centrifugal 

Inlet  Volume,  acfm 

3000 

190 

Inlet  Pressure,  psia 

11.8 

12.0 

Inlet  Temperature,  °F 

100 

70 

Differential  Pressure, 

\M  . C . 

5.0 

18 

Gas  Analysis 

n2 

78.2 

78.6 

°2 

20.8 

20.9 

C°2 

1.0 

0.5 

Corrosives 

Materia' s 

Trace  Sodium  Salts 
as  particulates 

Steel 

Steel 

Drive  Type 

Electric  Motor  5 hp 

Electric  Motor  3 hp 
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K.  Stack  Reheater 


1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  nnterials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  stack  reheat  burner  sub- 
assembly  as  specified  herein. 

b.  The  stack  reheater  subassembly  shall  be  erected  by  the 
Government's  prime  Contractor.  Installation  will  be  on 
Government  property  located  in  the  South  Area  of  the 
Tooele  Army  Depot  in  Tooele,  Utah. 

c.  The  fan  will  be  installed  within  a protective  enclosure. 
Ambient  conditions  within  the  enclosed  area  will  range 
from  50  F during  extended  winter  shutdown  periods  up  to 
110  F during  summer  operating  periods. 

d.  The  stack  reheater  subassembly  shall  be  transportable  by 
railroad  flat  car.  Flanged  subassembly  breakdown  shall 
be  approximately  as  shown  on  the  Concept  Design  Drawing, 
sheet  L-Al.  The  subassembly,  when  disassembled  for  trans- 
port, shall  be  limited  to  the  following: 

Length AO  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight  ....  AO  tons 

e.  The  unit  shall  be  shop  tested  prior  to  shipment  to  the 
installation  site.  Testing  will  consist  principally  of 
firing  the  burner.  The  test  fuel  shall  be  with  No.  2 
fuel  oil. 

2 • Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  yith  accepsi- 
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bility  for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to 
the  Government.  All  equipment  shall  be  built  in  accordance 
with  the  best  engineering  practices. 

4 . Approval  of  Material  and  Equipment 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 


I 
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Burners 


Reheat  Burner 

#2  Fuel  Oil 

0.5 

4.2  X 105 6 

Saturated  @ 70°F.  and  12.0  PSIA 
8.6 
96 
155 
10.7 

Continuous 
12OV-10-6O  Cycle 
125 

Indoor 


Notes : 

1.  The  burner  shall  be  fabricated  as  a replaceable  section  of  the  30  inch 
diameter  stack. 

2.  The  burner  chamber  shall  be  refractory  lined.  No  cooling  water  will 
be  provided. 

3.  The  ambient  make-up  air  rate  shall  be  interlocked  to  the  fuel  oil  fir- 
ing rate  so  as  to  maintain  no  visible  combustion  products.  (Approxi- 
mately 25%  of  stoichiometric). 

4.  The  burner  design  is  to  provide  for  a minimum  3 to  1 turndown  and 
shall  be  adjustable  from  the  control  module  up  to  200  ft.  from  the 
burner  site. 

5.  Automatic  flatne  safeguard  controls  and  alarms  shall  be  provided  as  a 

part  of  the  burner  package  to  shut  off  the  burner  fuel  in  the  event 
of  ignition  failure,  flame  failure,  high  or  low  fuel  pressure,  or 
high  combustion  chamber  temperature.  Appropriate  alarms  and  indica- 
tors shall  be  provided  at  the  remotely  located  control  module. 


Fuel 

Maximum  Firing  Rate,  GPM 
Maximum  Heat  Fired,  BTU/HR. 

Ambient  Make-Up  Air 
Entering  Gas  Oxygen  Content,  Vol . % 
Entering  Gas  Velocity,  FT/SEC. 
Entering  Gas  Temperature,  °F. 

Burner  Zone  Pressure,  PSIA 
Duty 

Power  Available 

Steam  Pressure  Available,  PSIG 

Location 
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No.  SERVICE  SIZ.E 

I N Or  AS  INLET  30” 

2N  GAS  OUTLET  30" 

3 N OIL  SUm/aiR  INLET 
AN  PILOT'  IGNITOR. 

5 N FLAME- LOT  detector 

£)N  SIGHT  PORT 


METAL  PART 5 FURNACE 
AIR  POLLUI'lfM  CONTROL  SrCTEM 
REHEAT  BURNER 

F/XOM  RESEARCH  «-ND  EKVNTERIMo  Co. 


D»>JG  No.  17EZ.-IO  A 
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L.  Steam  Supply 


1.  Scope  of  Work 


a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  steam  supply  subsystem 
for  the  Metal  Parts  Furnace  Module  as  specified  herein. 

b.  Steam  supply  subassemblies  shall  be  erected  by  the 
Installation  Contractor.  Installation  will  be  on 
Government  property  located  in  the  South  Area  of  the 
Tooele  Army  Depot  in  Tooele,  Utah. 

c.  Steam  piping,  condensate  piping,  insulation,  and  control 
installation  will  be  field  installed  by  the  steam  supply 
subcontractor (s) . 

d.  The  steam  supply  subsystem  will  be  installed  within  a 
shrouded  area  which  is  housed  within  a protective 
enclosure.  Ambient  conditions  within  the  protected  area 
will  range  from  50  F during  extended  winter  shutdown 
periods  up  to  110  F during  summer  operating  periods. 

e.  The  steam  supply  subassemblies  shall  be  transportable  by 
railroad  flat  car.  Subassemblies,  when  disassembled  for 
transport,  shall  be  limited  to  the  following: 

Length 40  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight  ....  40  tons 

f.  Ihe  boiler  unit  shall  be  shop  tested  prior  to  shipment  to 
the  installation  site.  Testing  will  consist  principally 
of  firing  the  burner  and  pressure  testing  the  steam  gener- 
ation unit.  The  test  fuel  shall  be  No.  2 fuel  oil. 

g.  The  steam  supply  piping  subsystem  shall  be  field  tested. 
Testing  will  include  a hydrostatic  pressure  test  of  not 
less  than  300  psi  for  a period  of  two  fiours.  All  defects 
disclosed  as  a result  of  this  test  shall  be  remodied  and 
defective  work  or  materials  shall  be  replaced  and  teats 
repeated.  All  repairs  shall  be  made  with  paw  materials 
and  no  caulking  of  screwed  joints,  holes  or  oracks  will  be 
acceptable. 
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2 . Guarantee 

All  work  under  tliis  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by  the 
Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction  of 
the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 

A.  Approval  of  Material  and  Equipment 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories , prior  to  fabrication 
Written  .approval  will  be  provided  by  the  designated  representa- 
tive of  the  prime  Contractor. 

3.  Description 

The  steam  supply  system  is  shown  schematically  on  the  Concept 
Design  Drawing,  Sheet  L-58.  Components  are  further  described 
as  follows: 

a.  Boiler 


Contractor  will  furnish  one  (l)  York-Shipley  No.  576  or 
equal  boiler  rated  at  300  hp.  The  boiler  will  produce 
approximately  10,350  pounds  of  steam  at  approximately  125 
pounds  per  square  inch.  E.D.R.  square  foot  gross  steam 
equals  41,875.  The  boiler  will  be  complete  with  a gas- 
tight  front  and  rear  smoke  box  assembly. 

1)  Tlie  boiler  will  be  powered  by  forced  draft  oil  burners 
firing  No.  2 fuel  oil. 

2)  The  tubes  will  be  of  heavy  gauge  material. 


1 
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3)  The  outer  shell  complete  with  an  11"  x 15"  ASME 
manhole  and  lifting  lugs. 

4)  Two  inch  (2")  of  insulation  and  metal  jacket  will 
encase  the  outer  shell. 

5)  Tile  boiler  will  he  designed  to  meet  the  state  and  local 
codes  of  the  State  of  Utah  for  a nominal  rating  of 

5 sq  ft  per  boiler  horsepower. 

6)  The  boiler  will  be  equipped  with  a front  clean-out 
door,  large  furnace  volume,  and  sturdy  steel  fabricated 
base . 

7)  The  boiler  will  be  designed  to  ASME  standards  for 
three  (3)  pass  boilers. 

8)  The  unit  will  be  completely  factory  assembled  and 
tested  carrying  the  U.L.  label. 

9)  The  unit  will  meet  the  standards  of  EIA  and  EM. 

10)  Floor  space  provided  including  tube  removal  will  be 
approximately  33' -0"  x 8' -3". 

b . Condensate  Receiver 

Contractor  will  furnisli  one  (1)  Aurora  duplex  condensate 

receiver  (or  equal)  consisting  of  a 350  gallon  receiver 

tank  and  two  (2)  pumps  (one  is  for  standby). 

1)  The  tank  will  be  3/16"  galvanized  inside  and  out.  The 
receiver  includes  two  outlets,  drain  and  connections 
for  optional  equipment.  A brass  float  valve  is 
provided  with  simple  level  action  replacing  water  loss 
due  to  process  losses,  etc.  The  unit  will  be  capable 
of  receiving  temperatures  to  210  F water  and  selected 
for  a minimum  capacity  of  twice  the  rate  of  evaporation. 

2)  A pressure  water  level  gauge  glass  assembly  will  be 
supplied  complete  with  shutoff  valve  and  protector  rods. 
A 3-way  valve  provides  dependable  operation.  With  a 
turn  of  plug  the  water  flow  can  be  channeled  through 
the  strainer  or  bypassed  around  the  strainer  (to  allow 
the  strainer  to  be  cleaned)  or  completely  shut  off. 
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3)  Intcrcliangeable  design  provides  for  future  system 
expansion  with  receiver  connections  for  up  to  three 
pumps . 

4)  The  unit  will  be  completely  assembled  including  the 
piping  from  receiver  to  pump  including  the  expansion 
type  elbows. 

5)  All  pumps  and  piping  will  be  mounted  beneath  the  re- 
ceiver and  within  the  support  stand. 

2 

6)  The  pumps  are  to  be  designed  for  150  lbs/in  boiler 
feed  water  application. 

7)  A make-up  feeder  valve  is  to  be  provided. 

8)  The  unit  will  meet  150  lb  ASME  Code  for  receivers. 

9)  Magnesium  anode  will  provide  electrolytic  corrosion 
protection. 

10)  The  unit  will  be  complete  with  a pre-wired  control 
panel  to  both  integral  15  hp  motors  and  includes 
external  reset  buttons  and  hand-off-automatic  switches. 

11)  An  electrical  alternator  will  be  supplied,  mounted, 
and  wired. 

12)  Floor  space  provided  for  the  total  unit  will  be 
approximately  4'-0"  x b'-6". 

c . Pressure  Reducing  Station 

Contractor  shall  provide  a pressure  reducing  station  to 

reduce  125  psi  steam  from  the  boiler  to  15  psi  for  heating 

equipment.  The  reducing  station  shall  be  sized  to  handle 

a rated  steam  flow  of  1100  lbs  per  hour. 

1)  The  unit  will  have  a design  factor  of  125%  rated  flow. 

2)  Pressure  indicators  will  be  mounted  both  upstream  and 
downstream  of  the  regulator. 

3)  The  regulator  shall  modulate  the  pressure  over  a 
range  of  5:1  turndown. 
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d . S team  Piping 

Steam  piping  will  be  field  installed  to  serve  the 
following  user  items: 

1)  Drum  dryers  (125  psi) 

2)  Brine  retention  tanks  (15  psi) 

3)  Scrubber  enclosure  heaters  (15  psi) 

4)  Brine  treatment  enclosure  heaters  (15  psi) 

5)  Furnace  process  control  (125  psi) 

e . Condensate  Piping 

Condensate  return  piping  will  comr.ct  steam  traps  on  user 
equipment  to  the  condensate  receiver. 

6 . Standard  Specification  for  Steam  Piping,  0-150  psi 

a.  Pipe 

1)  All  sizes,  seamless  carbon  steel  ASTM  Specification  A53 
Grade  "A",  or  A-106,  Grade  "A"  for  cold  bending. 

2)  6”  and  below,  schedule  80. 

3)  8"  and  above,  1/2  wall  thickness. 

b . Gate  Valves 

1)  2 1/2"  and  larger  - Crane  No.  33XR,  or  approved  equal, 

300  lb  cast  steel,  flanged  OS&Y. 

2)  2"  and  under  - 600  lb  steel,  screwed,  Vogt  No.  5-9858 
to  5-9851,  or  approved  equal. 

c . Globe  Valves 

1)  2 1/2"  and  larger  - Crane  No.  151XR,  or  approved 
equal,  cast  steel,  flanged. 

2)  2"  and  under  - 300  lb  steel,  screwed,  Vogt  No.  12186 
to  12181,  or  approved  equal. 

Fmm  Oin  - 81 
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d . Check  Valves 

1)  2 1/2"  and  larger  - Crane  No.  159X,  or  approved  equal, 
cast  steel,  flanged  swing  check. 

2)  2"  and  under  - 300  lb  bronze,  swing  check,  screwed, 
Walworth  No.  428,  or  approved  equal. 

e.  Fittings  - Steel 

1)  2 1/2"  and  up  - extra  strong  steel  butt-welding  - 
ASTM  Specification  A-234. 

2)  2"  and  under  - 3000  lb  forged  steel,  socket  welding, 
ASTM  A-105,  Grade  2,  except  at  valves,  traps,  strainers 
and  control  equipment  shall  be  screwed. 

f . Gaskets 

1/16"  comp,  asbestos  material,  ring  gasket,  Garlock 
No.  901,  or  approved  equal. 

g.  Bolts 

1"  and  under  - coarse  continuous  threaded  stud  bolt  to 
comply  with  ASTM  Specification  A193,  Grade  B7,  threads 
ASA  B-1.4. 

h.  Unions 

2"  and  under  - screwed  unions,  ground  ball  joints,  bronze 
to  bronze  seats,  "Dart"  300  lb,  or  approved  equal. 

i . Nuts  - Alloy  Steel,  Specification  ASTM  A-194,  Grade  3 or 
4,  ASA  No.  B-1.4 

1)  1"  and  smaller  with  thread  series. 

2)  l 1/8"  and  larger  with  8 pitch  thread  series. 

j . Flanges 

Welding  neck  flanges,  300  lb,  F&D  with  1/16"  raised  face, 
forged  steel,  ASTM  A-181  - Grade  1. 

Mote:  Remove  1 1/6"  raised  face  when  connecting  to  semi- 

steel machinery  flanges. 
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1)  All  risers  shall  be  trapped.  Traps  placed  every 

250  ft  on  runs.  All  end  piping  and  lowest  points  to 
be  trapped. 

2)  Slope  lines  1/16"  per  foot. 

3)  For  trap  specifications  see  "m". 

k.  Underground  steam  lines  to  be  run  in  conduit  equal  to 
Ric-Wil  Co. 

l . Condensate 

All  condensate  lines  and  trap  discharge  lines,  including 
valves  and  fittings  shall  be  of  the  same  specifications  as 
the  pressure  group  of  steam  lines  they  serve. 

m.  Steam  Trans  and  Strainers 


1)  For  steam  tracing  and  instrumentation  service  - 0-250 
psi  - Armstrong  800  series  with  internal  strainer  and 
check  valve,  or  approved  equal. 

2)  For  steam  mains,  unit  heaters  and  process  heating  - 
traps  0-250  psi  - Armstrong  200  series,  screwed  with 
internal  check  valve,  or  approved  equal. 

Strainers  - 2"  and  smaller  - Armstrong  semi-steel, 
screwed  "Y"  type  strainer,  or  approved  equal. 

2 1/2"  and  larger  - Armstrong  carbon  steel,  flanged, 

300  lb  "Y"  type  strainer,  or  approved  equal. 

3)  Installation  - Traps  are  to  be  installed  at  all  low 
points  in  steam  mains  at  the  end  of  main  and  branch  runs 
of  steam  piping  and  shown  on  detail  drawings. 

All  traps  on  process  equipment  are  to  have  suitable  by- 
passes for  use  in  case  of  trap  failure.  All  bypasses 
must  be  approved  by  the  Contracting  Officer. 

Traps  are  to  be  selected  on  the  basis  of  capacity  and 
service  requirements. 

High  points  must  have  suitable  vent  valves. 


-238- 


1 


SURFACE  COMBUSTION 


metal  parts  furnace 

DAAA15-74-C-0092 


7.  Class  "B"  Insulation 

Specification  (150  lb  steam) 

a.  Pipe  Insulation 

All  pipe  covering  under  this  classification  shall  be  lime 
and  silica  (Owens -Corning  "Kaylo"  or  approved  equal),  and 
shall  be  of  the  thickness  as  outlined  in  the  following 
table. 

Sectional  covering  shall  be  used  up  to  and  including  10" 
pipe  size.  Pipe  sizes  12"  and  over  shall  have  segmental 
block  covering  of  proper  radius  for  the  pipe.  Blocks 
shall  be  fastened  in  place  with  loops  of  16  gauge  black 
annealed  iron  wire  drawn  tight  and  spaced  at  not  greater 
than  9"  centers.  All  joints  in  the  blocks  shall  be  filled 
and  pointed  up  with  asbestos  cement. 

b . Pipe  Bends 

Pipe  bends  shall  be  covered  with  the  same  type  and 
thickness  of  pipe  covering  as  straight  pipe. 

The  covering  shall  be  mitered  to  the  proper  radius  of  the 
bend,  each  segment  well  wired  in  place,  all  joints  filled 
with  asbestos  cement  and  the  outer  surface  of  the  segments 
coated  with  asbestos  cement.  The  finishing  coat  of  cement 
shall  be  troweled  smooth  and  to  the  true  radii  of  both  the 
pipe  and  bend.  Only  enough  asbestos  cement  shall  be  used 
to  properly  curve  the  finish  coat  and  it  shall  be  feather 
edged  onto  the  adjacent  straight  pipe  covering. 

c . Fittings,  Valves,  Tube  Turns,  Drip  Legs,  Etc. 

All  fittings,  valves,  tube  turns,  etc.,  up  to  and  Including 
3"  pipe  size  shall  be  covered  with  a first  quality  mineral 
wool  cement  equal  in  thickness  to  the  adjacent  pipe  cover- 
ing. This  cement  shall  be  applied  in  one-half  inch  coats, 
each  coat  allowed  to  dry  before  the  following  coat  is 
applied.  The  finish  coat  shall  be  1/A"  asbestos  cement 
troweled  smooth. 
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All  fittings,  valves,  etc.,  4"  and  larger  pipe  size  shall 
. be  covered  with  blocks  of  the  same  thickness  as  the 
adjacent  pipe  covering  and  shall  be  well  wired  in  place. 
All  joints  in  the  blocks  shall  be  filled  with  asbestos 
cement  and  the  outer  surface  coated  with  asbestos  cement 
troweled  to  a smooth  finish. 

d . Flanges 

All  flanges  shall  be  covered  with  blocks  of  the  same 
thickness  as  adjacent  pipe  covering  wired  in  place  with 
16  gauge  black  iron  wire.  All  joints  in  the  blocks  shall 
be  filled  and  pointed  up  with  asbestos  cement.  The  outer 
surface  of  the  blocks  shall  be  coated  with  a good  coat  of 
asbestos  cement. 

i 

All  flange  covering  blocks  shall  extend  over  adjacent 
pipe  covering  not  less  than  2"  and  where  required  to  make 
a tight  joint  shall  be  bonded  to  the  pipe  covering  with 
asbestos  cement. 

All  flanges  must  be  covered  separately  and  in  such  a 
manner  that  when  necessary  to  open  up  a flange  cover,  the 
adjacent  fitting,  flange  or  pipe  covering  will  not  be 
disturbed.  The  Contractor  shall  submit  a drawing  for  our 
approval,  showing  the  type  of  flange  cover  to  be  supplied. 

Flange  covers  must  have  square  edges  and  the  cement  finish 
must  be  troweled  to  a true  radius,  and  sides  of  the  covers 
shall  be  parallel  to  each  other  and  plumb. 

e . Insulation  Table 

Pipe  Size  Nominal  thickness 


1/2" 

1" 

3/4" 

1" 

1" 

1" 

1 1/4" 

1 1/2" 

1 1/2" 

1 1/2" 

2" 

1 1/2" 

2 1/2" 

1 1/2" 

3" 

2" 

4" 

2" 

6" 

2 1/2" 

8" 

3" 

10" 

3" 

12" 

3 1/2" 

14" 

3 1/2" 

16" 

3 1/2" 
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8 . Class  "C"  Insulation 

Low  pressure  steam 

a.  Pipe  Insulation 

All  piping  in  this  classification  shall  be  covered  with 
standard  thickness  lime  and  silica  pipe  covering  (Owens- 
Coming  "Kaylo,"  or  approved  equal),  in  accordance  with 
the  following  thickness  table. 

Sectional  covering  shall  be  used  up  to  and  including  10" 
pipe  size.  Pipe  sizes  12"  and  over  shall  have  segmental 
block  covering  of  proper  radius  for  the  pipe.  Blocks  shall 
be  fastened  in  place  with  loops  of  16  gauge  black  annealed 
iron  wire  drawn  tight  and  spaced  at  not  greater  than  9" 
centers.  All  joints  in  the  blocks  shall  be  filled  and 
pointed  up  with  asbestos  cement. 

b . Pipe  Bends 

All  pipe  bends  shall  be  covered  with  standard  thickness  of 
covering  mitered  to  the  radius  of  the  bend.  Each  segment 
shall  be  wired  in  place,  all  joints  between  segments  filled 
with  asbestos  cement,  and  the  outer  surface  finished  with  a 
coat  of  asbestos  cement.  The  finish  coat  of  cement  shall 
be  troweled  smooth  and  shall  be  of  sufficient  thickness  to 
permit  troweling  of  true  radii. 

c . Fitting,  Valves,  Separators,  Etc. 

All  fittings,  valves,  etc.,  up  to  and  including  6"  pipe 
size  shall  be  covered  with  a high  grade  mineral  wool 
cement  to  a thickness  equal  to  that  of  the  adjacent  pipe 
covering.  The  finish  coat  of  cement  shall  be  a one-quarter 
inch  coat  of  asbestos  cement  troweled  to  a smooth  finish. 

All  fittings,  valves,  etc.,  8"  pipe  size  and  over  shall  be 
covered  with  1”  thick  lime  and  silica  blocks,  well  aired 
on  and  finished  with  a good  coat  of  asbestos  cement  troweled 
smooth. 
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e . Insulation  Table 

Pipe  Size 
1/2" 

3/4" 

1" 

1 1/4" 

1 1/2" 

2" 

2 1/2" 

3" 

4" 

6" 

8" 

10" 

12" 

14" 

16" 

18" 

20" 
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Nominal  Thickness 
1" 

1" 

1" 

1" 

1" 

1" 

1" 

1" 

1" 

1 1/2" 

1 1/2" 

1 1/2" 

2" 

2" 

2" 

2" 

2" 


9.  Class  "F"  Insulation  (Condensate  Receiver) 

Hot  water  heaters 
Boiler  feed  water  heaters 
Condensate  receivers 
Flash  tanks,  etc. 

The  boiler  feed  water  heater,  flash  tanks,  etc.,  shall  be 
covered  with  1 1/2"  thick,  857.  carbonate  of  magnesia  blocks 
or  equal,  wired  in  place  with  14  gauge  black  iron  wire.  All 
joints  between  blocks  shall  be  filled  with  asbestos  cement  and 
a 1/2"  of  asbestos  cement  shall  be  applied  over  the  blocks. 
The  asbestos  cement  shall  be  troweled  to  a smooth  finish  and 
insulation  shall  be  finished  with  an  8 oz  per  sq  yd  canvas 
Jacket  pasted  and  sewed  in  place. 

10.  Piping  Insulation  - Ceneral  Information 

a.  Canvas  Finish 

All  single  thickness  pipe  covering  shall  have  a standard 
weight  canvas  jacket  pasted  on  with  sufficient  lap  to 
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insure  a permanent  fastening  of  the  covering.  All  double 
layer  coverings  shall  have  a standard  weight  canvas  jacket 
pasted  to  the  outer  layer. 

All  pipe  covering  pipe  bends  after  the  finishing  coat  of 
cement  is  dry  shall  have  a canvas  jacket  equal  to  6 oz  per 
sq  yd  pasted  on.  This  canvas  must  be  capable  of  shrinking 
and  stretching  where  required  to  form  a jacket  for  the 
bend  with  a minimum  number  of  cuts  and  shall  be  well  pasted 
on  throughout  the  entire  covering  surface  of  the  bend. 

All  fittings,  valves,  flanges,  etc.,  shall  be  finished  with 
a 4 oz  per  sq  yd  canvas  jacket  pasted  on  after  the  final 
coat  of  cement  is  thoroughly  dry. 

b . Painting 

The  outside  surface  of  all  insulation  not  exposed  to 
weather  shall  be  painted  with  one  coat  of  sizing  and  two 
coats  of  lead  and  oil  paint  of  a selected  color. 

c.  Pipe  Covering  Bands 


All  pipe  covering  shall  be  finished  with  pipe  covering 
bands  spaced  18"  on  centers. 

Pipe  covering  bands  may  either  be  brass  lacquered  or  black 
japanned  tin  plate,  but  unless  otherwise  directed  all 
bands  must  be  of  the  same  finish. 

Waterproofing  for  Outdoor  Piping.  Fittings.  Etc. 


All  pipe  covering  where  exposed  to  the  atmosphere  shall  be 
protected  with  an  asbestos  roofing  jacket  weighing  not  less 
than  55  lbs  per  100  sq  ft. 

This  jacket  shall  be  lapped  at  all  longitudinal  and 
transverse  joints  at  least  4".  All  roofing  shall  be 
lapped  so  as  to  shed  water  away  from  the  roofing  joint. 

All  laps  shall  be  cemented  with  a good  grade  lap  cement 
and  additionally  secured  witfi  coppered  staples  whore 
necessary  to  make  a tight  joint. 

The  roofing  shall  be  wired  on  with  No.  13  medium  soft  pure 
copper  wire  in  single  loops  on  4"  centers. 
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M.  Water  Supply 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  to  furnish,  test  and 
deliver,  complete,  the  water  supply  subsystem  for  the 
Metal  Parts  Furnace  Module  as  specified  herein. 

b.  The  water  supply  system  will  be  constructed  within  the 
Metal  Parts  Furnace  Enclosure  by  the  Piping  Contractor. 
Installation  will  be  on  Government  property  located  in 
the  South  Area  of  the  Tooele  Army  Depot  in  Tooele,  Utah. 

c.  Piping  will  be  installed  within  a protective  enclosure. 
Ambient  conditions  will  range  from  50  F during  extended 
winter  shutdown  periods  up  to  110  F during  summer  operating 
pi r iods . 

d.  The  water  supply  piping  subsystem  shall  be  field  tested. 
Testing  will  include  a hydrostatic  pressure  test  of  not 
less  than  150  psi  for  a period  of  two  hours.  All  defects 
disclosed  as  a result  of  this  test  shall  be  remedied  and 
defective  work  or  materials  shall  be  replaced  and  tests 
repeated.  All  repairs  shall  be  made  with  new  materials 
and  no  caulking  of  screwed  joints,  holes  or  cracks  will 
be  acceptable. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  Installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction  of 
the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  hest  engineering  practices. 
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4.  Approval  of  Material  and  Equipment 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Description 

The  water  supply  system  is  shown  schematically  on  the  Concept 
Design  Drawing,  Sheet  L-59.  Water  supply  components  are  to 
be  furnished  to  meet  the  following  specifications: 

a.  Primary  Treatment  Unit 

Contractor  will  furnish  a primary  treatment  unit  consisting 
of  a filter  and  a chemical  feeder  to  control  pH  and  hard- 
ness. 

1)  The  primary  treatment  system  will  be  selected  to  have 
a rated  capacity  of  13  gpm  and  a design  rating  of 

22  gpm. 

2)  The  filter  will  be  selected  for  removal  of  suspended 
matter  and  turbidity. 

3)  A chemical  feeder  and  pH  controller  will  be  provided 
to  reduce  the  alkalinity  of  the  water  and  to  prevent 
the  build-up  of  calcium  carbonate  scale. 

4)  The  pH  controller  shall  be  interlocked  so  as  to 
prevent  operation  of  the  reverse  osmosis  unit  when  the 
pH  of  the  water  goes  out  of  operating  limits. 

5)  The  control  unit  will  be  mounted  in  the  cabinet 
provided  with  the  reverse  osmosis  unit. 

b.  Secondary  Treatment  Unit 

Contractor  will  furnish  a secondary,  reverse  osmosis 
type,  treatment  unit  for  purification  of  water  to  meet 
boiler  feedwater  quality  requirements. 


1)  The  reverse  osmosis  unit  will  be  selected  for  6000  gpd 
capacity  of  treated  water. 
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The  reverse  osmosis  unit  will  be  a pre-engineered , 
packaged  unit. 

Space  for  the  unit  will  be  provided  within  the 
enclosure.  Space  has  been  allocated  for  a unit  having 
a height  of  4'-l",  a width  of  3' -9"  and  a length  of 
14' -9" . 


4)  Manufacturer  will  test  the  water  samples  furnished 
to  him  for  that  purpose,  and  provide  anticipated 
performance  and  operating  information. 


i 

' 


5)  The  packaged  unit  shall  be  complete  with  high 
pressure  pump,  reverse  osmosis  membranes,  temperature 
controller,  pressure  controller,  pressure  gauge,  water 
quality  indicator,  waste  water  flow  controller,  and 
treated  water  meter. 

6)  Control  equipment  will  be  mounted  in  an  integral, 

NEMA  4,  control  cabinet.  The  equipment  will  be  shop 
wired  complete. 

7)  The  control  signal  for  starting  and  stopping  the 
system  will  be  furnished  by  others  from  a level  con- 
trol unit  which  monitors  the  water  level  in  the  3000 
gallon  treated  water  head  tank. 

c . Treated  Mater  Head  Tank 

Contractor  shall  furnish  a 3000  gallon  capacity  treated 

water  head  tank. 

1)  This  tank  shall  be  located  in  the  scrubber  enclosure 
tower. 

2)  The  tank  shall  be  complete  with  openings  for  level 
sensing  elements. 

3)  The  tank  shall  be  fabricated  of  galvanized  carbon 
steel. 

d . Treated  Water  Pumps 

Treated  water  pumps,  pumps  numbered  317  A & B will  be 

furnished  by  others  as  part  of  the  total  pump  procurements. 

Specifications  for  these  pumps  are  set  forth  in  Section  I 

of  these  Specifications. 
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6.  Piping  Specifications 

a.  General 

I 

1)  Water  lines  to  have  a pitch  of  1"  in  50'. 

2)  All  pipes  shall  be  cut . accurately  and  be  worked  into 
place  without  springing  for  forcing. 

3)  Piping  shall  be  installed  to  permit  free  expansion 
without  causing  damage  or  changing  pitch. 

A)  All  changes  in  directions  to  be  made  with  fittings. 

5)  Provide  and  install  all  necessary  inserts  or  through 
bolts  for  pipe  hanger,  anchors,  etc. 

6)  All  nipples  shall  be  same  material  as  adjoining  pipe. 

7)  Bushings  or  all  thread  nipples  will  not  be  permitted. 

8)  Pipe  fittings  slvill  be  thoroughly  cleaned  before 
erection  to  remove  foreign  material. 

b . Insta 1 lat ion 

1)  Pipe  and  fittings  must  be  free  from  fins  and  burrs. 

2)  Screw  joints  shall  be  made  with  a lubricant  applied 
on  male  threads  only.  The  caulking  of  screw  connec- 
tions or  wrapping  of  threads  to  make  them  tight  is 
prohibited . 

3)  Where  outlets  are  indicated  or  specified  for  future 
equipment,  the  lines  shall  be  extended  not  less  than 
6"  beyond  main  valve  and  capped  for  future  connections. 

c . Sleeves 

1)  Furnish  and  set  all  sleeves  for  pipes  passing  through 
enclosure  walls. 

2)  Sleeves  passing  through  shroud  walls  are  to  be  sealed. 
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Hangers 


1)  Support  all  piping  from  the  building  structure  by 
means  of  approved  hangers,  supports  and  anchors  in  such 
a manner  as  to  maintain  the  required  grading  and 
pitching  of  lines,  to  prevent  vibration,  to  secure  the 
piping  in  place  and  to  provide  for  expansion  and 
contraction. 

2)  For  steel  or  copper  pipe,  provide  hangers  on  ten-foot 
centers  for  pipes  1 1/4"  and  larger  and  on  eight-foot 
centers  for  pipes  smaller  than  1 1/4". 

3)  Unions  shall  be  installed  adjacent  to  all  equipment  and 
all  other  places  wherever  their  presence  will  facilitate 
easy  removal  of  equipment  for  renewal  or  repairs. 

4)  Unions  1 1/2"  and  smaller  in  lines  of  copper  tubing 
shall  be  standard  weight,  all  brass,  ground  joint  type. 
Unions  1 1/2"  and  smaller  in  lines  of  iron  or  steel 
piping  shall  be  standard  weight  of  the  screwed  malleable 
pattern  of  the  ground  joint  type  with  brass  seat, 
suitable  for  300  pounds  of  water  pressure.  Unions  2" 

or  larger  in  lines  of  copper  tubing  shall  be  all  brass 
standard  weight  flanged  pattern  gasket  type.  Unions  2" 
and  larger  in  lines  of  irpn  or  steel  piping  shall  be 
standard  weight  flanged  pattern  gasket  type.  All 
unions  shall  be  Crane  or  equal.  Bolts  and  nuts  shall 
be  brass,  galvanized  or  black  steel  to  suit  the  unions 
in  which  they  are  installed. 


e.  Gaskets 

1)  All  flanged  unions  shall  be  made  up  with  1/16"  thick 
ring  gaskets  of  compressed  asbestos  or  rubber  sheet, 
suitable  for  the  service  and  equal  to  Granite  or 
Durable. 


Valves 


Install  all  valves  as  shown  on  the  drawings  and 
specified  herein.  All  valves  are  not  shown  in  every 
instance  on  the  drawings  but,  whether  shown  or  not,  all 
valves  necessary  for  the  proper  operation  of  the  system 
shall  be  furnished  and  installed  by  this  Contractor. 

All  valves  shall  be  installed  in  accessible  places. 
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2)  All  shutoff  valves  shall  he  gate  valves  except  where 
throttling  action  is  required.  Throttling  control 
valves  and  bypass  valves  shall  he  globe  pattern. 

3)  All  valves  shall  have  iron  hand  wheels.  Hand  wheels 
for  valves  2"  and  smaller  shall  be  of  the  non-heating 
type. 

4)  All  valves  shall  be  fully  packed  with  braided  or 
moulded  graphite  impregnated  asbestos  packing  and  ready 
for  service. 

5)  All  valves  shall  be  installed  with  stems  above 
horizontal  where  possible. 

6)  All  valves  in  water  piping  lines  shall  be  gate  valves 
unless  otherwise  indicated  on  the  drawings  or  specified 
herein.  Water  valves  shall  be  located  as  follows: 

a)  Main  shutoff  valve  where  indicated  on  the  drawings 
and  within  the  building. 

b)  Shutoff  valves  on  each  branch  connection. 

7)  Globe  and  angle  valves  shall  be  all  brass  or  bronze 
with  renewable  composition  disc,  screwed  bonnet,  or 
standard  weight  (300  pounds  water)  equal  to  Crane  No.  7. 

8)  Gate  valves  shall  be  all  brass  or  bronze  of  standard 
weight  (200  pounds  water)  equal  to  Crane  No.  422. 

9)  Check  valves  shall  be  all  bronze  or  brass  of  standard 
weight  (300  pounds  water)  with  renewable  composition 
disc,  screwed  bonnet,  equal  to  Crane  No.  27. 

7 . Water  Requirements 

Water  requirements  for  the  Metal  Parts  Furnace  Module  are 
summarized  as  follows: 

Average  Use  Rate  Maximum  Rate 


Shcwer,  gpm 

0.3 

10 

Floor  wash,  gpm 

0.1 

50 

Primary  treatment,  gpm 

13.1 

22 

Totals 

13.5 

82 

Foam  Ocm  • Bt 
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N.  Oil  Supply 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  to  furnish,  test  and 
deliver,  complete,  the  oil  supply  subsystem  for  the  Metal 
Parts  Furnace  Module  as  specified  herein. 

b.  The  oil  supply  system  will  be  constructed  within  the  Metal 
Parts  Furnace  Enclosure  by  the  Piping  Contractor. 
Installation  will  be  on  Government  property  located  in  the 
South  Area  of  the  Tooele  Army  Depot  in  Tooele,  Utah. 

c.  Pumps  and  filters  will  be  installed  within  a protective 
enclosure.  Ambient  conditions  will  range  from  50  F during 
extended  winter  shutdown  periods  up  to  110  F during  summer 
operating  periods.  Some  piping  will  extend  into  200  F 
ambient  areas. 

d.  The  oil  supply  piping  subsystem  shall  be  field  tested. 
Testing  will  include  a hydrostatic  pressure  test  of  not 
less  than  50  psig  over  design  pressure  for  a period  of 

2 hours.  All  defects  disclosed  as  a result  of  this  test 
shall  be  remedied  and  defective  work  or  materials  shall  be 
replaced  and  tests  repeated.  All  repairs  shall  be  made 
with  new  materials  and  no  caulking  of  screwed  joints, 
holes  or  cracks  will  be  acceptable. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  docs  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to 
the  Government . All  equipment  shall  be  built  in  accordance 
with  the  best  engineering  practices. 
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4 . Approval  of  Material  and  Equipment 

The  Suhcontractor/Suppl ier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  prime  Contractor. 

5 . Dcscri pt ion 

The  oil  supply  system  is  shown  schematically  on  Concept  Design 
Drawing,  Sheet  L-56.  Ttie  oil  is  pumped  from  the  storage  tank 
to  the  burners  and  back  to  ttie  storage  tank.  The  oil  flow  to 
the  burners  is  regulated  by  the  pressure  in  the  return  line. 

The  oil  supply  components  are  to  be  furnished  to  meet  the 
following  specifications: 

a.  A dual  pump  system  with  each  pump  capable  of  providing 
140  gph  No.  2 fuel  oil  at  400  psig  will  be  provided  to 
supply  burner  oil. 

b.  There  will  be  pressure  sensors  and  automatic  switchover 
to  the  standby  pump  if  the  oil  delivery  pressure  drops 
below  300  psig. 

c . Three  (3)  filter  sets  will  be  provided  with  each  set  having 
two  (2)  filters  and  cross-linked  ball  valves  for  smooth 
changeover.  The  filters  shall  have  a disposable  cartridge. 

d.  A single  pump  will  provide  2 gpm  of  No.  2 fuel  oil  at 
100  psig  for  the  boiler  and  emergency  power  generator. 

e.  One  (1)  3000  gallon  and  one  (1)  500  gallon  oil  storage 
tank  with  proper  ventilation  shall  be  provided.  The  tanks 
shall  have  level  indicators  and  high  and  low  level  alarms. 

6 . Piping  Specifications 
a.  General 

1)  Oil  lines  to  have  a pitch  of  one  inch  in  50  feet. 

2)  All  pipes  shall  be  cut  accurately  and  be  worked  into 
place  without  springing  for  forcing. 

3)  Piping  shall  be  installed  to  permit  free  expansion 
without  causing  damage  or  changing  pitch. 
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A)  All  changes  in  directions  to  be  made  with  fittings. 

5)  Provide  and  install  all  necessary  inserts  or  through 
bolts  for  pipe  hanger,  anchors,  etc. 

6)  All  nipples  shall  be  same  material  as  adjoining  pipe. 

7)  Bushings  or  all  thread  nipples  will  not  be  permitted. 

8)  Pipe  fittings  shall  be  thoroughly  cleaned  before  erec- 
tion to  remove  foreign  material. 

b.  Installat i on 

1)  Pipe  and  fittings  must  be  free  from  fins  and  burrs. 

2)  Screw  joints  shall  be  made  with  a lubricant  applied 

on  male  threads  only.  The  caulking  of  screw  connections 
or  wrapping  of  threads  to  make  them  tight  is  prohibited. 

3)  Where  outlets  are  indicated  or  specified  for  future 
equipment,  the  lines  shall  be  extended  not  less  than 
6 inches  beyond  main  valva  and  capped  for  future  con- 
nections . 

c . Sleeves 

1)  Furnish  and  set  all  sleeves  for  pipes  passing  through 
enclosure  walls. 

2)  Sleeves  passing  through  shroud  walls  are  to  be  sealed. 

d . Hangers 

1)  Support  all  piping  from  the  building  structure  by  means 
of  approved  hangers,  supports  and  anchors  in  such  a 
manner  as  to  maintain  the  required  grading  and  pitching 
of  lines,  to  prevent  vibration,  to  secure  the  piping  in 
place  and  to  provide  for  expansion  and  contraction. 

2)  For  steel  or  copper  pipe,  provide  hangers  on  10  foot 
centers  for  pipes  1 1/A"  and  larger  and  on  8 foot 
centers  for  pipes  smaller  than  1 1/4" . 

3)  Unions  shall  be  installed  adjacent  to  all  equipment 
and  all  other  places  wherever  their  presence  will 
facilitate  easy  removal  of  equipment  for  renewal  or 
repairs . 
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Unions  1 1/2"  and  smaller  in  lines  of  copper  tubing 
shall  be  standard  weight,  all  brass,  ground  joint  type. 
Unions  1 1/2"  and  smaller  in  lines  of  iron  or  steel 
piping  shall  be  standard  weight  of  the  screwed  malleable 
pattern  of  the  ground  joint  type  with  brass 9eat,  suit- 
able for  300  pounds  of  water  pressure.  Unions  2"  or 
larger  in  lines  of  copper  tubing  shall  be  all  brass 
standard  weight  flanged  pattern  gasket  type.  Unions  2" 
and  larger  in  lines  of  iron  or  steel  piping  shall  be 
standard  weight  flanged  pattern  gasket  type.  All 
unions  shall  be  Crane  or  equal.  Bolts  and  nuts  shall 
be  brass,  galvanized  or  black  steel  to  suit  the  unions 
in  which  they  are  installed. 


e . Gaskets 

1)  All  flanged  unions  shall  be  made  up  with  1/16"  thick 
ring  gaskets  of  compressed  asbestos  or  rubber  sheet, 
suitable  for  the  service  and  equal  to  Cranite  or 
Durable . 
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0.  ENCLOSURE 

1 . Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  design, 
furnish  and  erect,  complete,  the  enclosure  as  specified 
herein . 

b.  The  enclosure  shall  be  erected  by  the  Enclosire  Contractor. 
Installation  shall  be  on  Government  property  located  in  the 
South  Area  of  the  Tooele  Army  Depot  in  Tooele,  Utah. 

c.  The  enclosure  will  be  installed  on  poured  concrete 
foundations,  reference  Section  P of  this  specification. 

Ambient  conditions  will  range  from  -10°F  during  winter 
months  to  110°F  during  summer  months. 

d.  The  enclosure  shall  be  assembled  on  the  site  using  bolted 
joints  and/or  welded  joints,  and  gaskets  and  be  trans- 
portable by  railroad  flat  car.  Subassemblies,  when 
disassembled  for  transport,  shall  be  limited  to  the 

fol lowing : 

Length 40  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight  ....  40  tons 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3.  Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  The  enclosure  parts  shall 
be  insta  led  square  and  plum),  with  accessibility  for  proper 
operation  and  service.  Any  component  or  part  thereof  which  docs 
not  present  a neat  and  workmanlike  appearance  shall  be  replaced  or] 
corrected  at  the  direction  of  the  Contracting  Officer  and  without 
additional  cost  to  the  Government.  All  equipment  shall  be 
designed  and  built  in  accordance  with  the  best  engineering  and 
manufacturing  practices. 
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4.  Approval  of  Material  and  Equipment 

The  enclosure  Contractor  shall  submit  certified  construction 
design  drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrication. 
Written  approval  will  be  provided  by  the  designated  representative 
of  the  prime  Contractor. 

5 . Description 


a.  Architectural  and  dimensional  features  of  the  enclosure  are 

shown  on  the  Concept  Design  Drawings.  The  applicable  drawings 
a re : 


Sheet  L-32 
She  it  L-34 
Sheet  L-39 
Sheet  I. -40 
Sheet  L-52 
Sheet  1.-73 


Architectural  El e vat  ions 
Scrubber  Tower 
Shroud  Arrangement  I 
Shroud  Arrangement  1 1 
Architectural  Roof  Plan 
Architectural  floor  Plan 


Furnace  Enclosure 

The  furnace  enclosure  shall  house  the  metal  parts  furnace, 
the  multi -position  loader,  the  charge  and  discharge  cars  and 
other  related  equipment,  ibis  enclosure  shall  be  a standard 
40'-0  wide  rigid  frame,  20'-0  high  at  the  eaves,  pre-fabri- 
cated  building.  The  nominal  length  of  this  enclosure  shall 
be  lOO'-O. 


c . Scrubber  Tower  and  Corner  Enclosure 

ihe  scrubber  tower  20' -0  x 20' -0  in  plan  x SO'-O  high  is 
contained  within  the  corner  enclosure.  The  scrubber  tower 
shall  house  the  gas  scrubbing  equipment,  stack  and  related 
equipment.  The  corner  enclosure  other  than  containing  the 
scrubber  tower  shall  house  bulk  item  and  projectile  unloading 
equipment,  cooling  stations,  boiler,  discharge  car  control 
100m  and  E.G.M.S.  The  corner  enclosure  is  of  irregular  "L" 
shape  whose  outside  dimensions  are  75 '-0  x 60' -0  and  is 
16'-0  high. 

d . Brine  Treatment  Enclosure 

This  enclosure  shall  house  the  brine  treatment  equipment  and 
retention  tanks.  Ibis  portion  of  the  enclosure  shall  be 
50' -0  wide  x 80' -0  long  and  20' -0  high  at  the  cave,  of  pre- 
fabricated rigid  frame  construction,  ibis  enclosure  shall 
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have  a lO'-O  wide  x 18’-0  long  leanto,  located  at  the  north- 
cast  corner  to  cover  the  salt  drum  loading  dock. 

a . Shrouds 

Interior  isolation  shrouds  shall  be  provided  to  isolate  the 
multi -position  loader,  the  metal  parts  furnace  and  the  fume 
burners  from  the  scrubber  and  brine  treatment  enclosures. 

The  multi-position  loader  shroud  will  lie  20'-0  wide  x 23'-0 
long  with  a 16'-0  high  ceiling.  The  charge  car  shroud  will 
be  14'-0  long  x 30'-0  wide  with  a 16'-0  high  ceiling.  The 
furnace  shroud  shall  be  47 ' -0  long  x 25'-0  wide  with  a 20'-0 
high  ceiling  and  is  subject  to. operating  ambient  temperatures 
of  S0°I:  to  200 °F . 

~ . Airlock  Shower 

A shower  stall  shall  be  provided.  This  shower  will  be  a 
nominal  4 ' -0  wide  x 6*-0  long  with  an  8'-0  ceiling  height. 
Personnel  doors  will  be  provided  at  each  end  of  the  shower 
stall  for  accomplishing  the  airlock  function. 

g.  Brine  Processing  MCC  Room 

A motor  control  center  room  shall  be  provided  for  housing 
electrical  motor  controls  and  located  in  the  southeast  corner 
of  the  brine  treatment  enclosure,  ibis  room  shall  be  12' -0 
wide  x 10'-0  long  with  a 10'-0  ceiling  height. 

B ri ne  Processing  Operator  Room 

An  operator  room  shall  be  provided,  adjacent  to  the  brine 
processing  MCC  room. 

This  room  shall  be  8'-0  wide  x 10'-0  long  with  a 10'-0 
ceiling  height. 

MPL  Control  Room,  E.G.M.S.,  Discharge  Car  Control  Room 

These  rooms  shall  be  made  of  sandwiched  steel  panel  roof  side 
walls  and  erected  on  a floor  system  which  will  make  them 
suitable  as  portable  buildings,  flic  sizes  and  locations  of 
these  enclosures  are  given  on  Drawing  1.-73,  Architectural 
Floor  Plan.  These  rooms  shall  have  an  8’-0  ceiling  as 
measured  from  the  top  of  the  skid  onto  which  they  are  built. 
The  top  of  skid  shall  act  as  floor  and  shall  be  no  higher 
than  8"  above  the  enclosure  slab. 
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6 . Desij’.n  Criteria 

a.  Roof  design  live  loads  shall  he  30  p.s.f.  snow  load  applied 
to  the  horizontal  roof  projections  and  design  wind  pressures 
shall  he  20  p.s.f.  applied  to  the  primary  framing  and  wall 
components.  An  additional  roof  vertical  load  of  10  p.s.f. 
shall  he  applied  to  the  primary  framing  to  simulate  pipe, 
conduit  and  other  hanging  loads. 

b.  Hie  scrubber  tower  has  intermediate  level  platforms,  stair 
platforms  and  stairs  which  shall  be  designed  for  a live  load 
of  100  p.s.f.  Moreover,  a wind  load  of  20  p.s.f.  on  the 
tower  with  an  additional  load  of  30  p.s.f.  on  the  cylindrical 
stack  shall  be  provided. 

c.  1'he  shroud  enclosure  shall  be  designed  for  a ceiling  live 
load  of  30  p.s.f.  unless  otherwise  required.  Concentrated 
loads  such  as  pipe  hangers  are  additional.  To  the  above  a 
side  load  of  10  p.s.f.  acting  inward  or  outward  on  the  side 
walls  shall  be  provided. 

d . Miscellaneous  Toads 

Loads  resulting  from  support  of  equipment  such  as  tanks, 
cranes  and  other  superimposed  loads  other  than  pipe  and 
conduit  loads  shall  be  given  cognizance  in  the  equipment 
specifications  to  which  equipment  they  pertain.  (It  should 
be  stated  that  the  equipment  loads  arc  unknown  during  the 
concept  design  stage,  therefore  they  will  be  given  to  the 
Contractor  when  available  to  form  the  basis  for  his  design 
of  structures . ) 

e.  Cabled  Roof 


Prefabricated  type  buildings  of  40' -0  and  50' -0  widths  shall 
be  designed  only  for  loads  as  given  in  paragraph  (a)  and 
shall  not  be  subject  to  equipment  loads  as  specified  in 
paragraph  (d). 

7 . Structural  Design  Specifications 


1 • Prefabricated  Bui  ldings 


1)  The  main  framing  shall  be  designed  in  accordance  with  the 
latest  edition  of  AISC  "Specification  for  the  Design, 
fabrication  and  Krection  of  Structural  Steel  for 
Bui ldings . " 
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2)  Purlins,  girts  and  all  other  cold-formed  steel  structural 
members,  shall  be  designed  in  accordance  with  the  latest 
edition  of  AIST  "Specification  for  the  Design  of  Cold- 
Formed  Steel  Structural  Members." 

b . Custom  Designed  and  Fabricated  Buildings 

Custom  designed  and  fabricated  buildings  such  as  scrubber 
tower  and  corner  enclosure  shall  be  designed  in  accordance 
with  the  latest  edition  of  AISC  "Specification  for  the  Dcsign,j 
Fabrication  and  Erection  of  Steel  for  Buildings." 

c . Shrouds 

Shrouds  shall  be  designed  in  accordance  with  the  latest 
edition  of  AISC  "Specification  for  the  Design,  Fabrication 
and  Erection  of  Steel  for  Buildings." 

d . Pre-fabricated  Rooms 

Pre-fabr icated  rooms  made  up  with  all  cold-formed  steel 
structural  members  shall  be  designed  in  accordance  with  the 
latest  edition  of  AISI  "Specification  for  the  Design  of 
Cold-Formed  Steel  Structural  Members." 

8 . Architectural  Specifications 

a . Pre-fabricated  Buildings 

Pre-fabricated  buildings  shall  have  features  that  are  standard) 
with  the  best  industry  practices  and  shall  meet  with  the 
following  minimum  requirements: 

1)  Pre-fabricated  buildings  shall  have  4"  to  12"  roof  slope 
of  symmetrical  gable  roof  construction. 

2)  Pre-fabricated  buildings  shall  lie  clad  with  sandwich 
metal  insulated  siding  panels  and  metal  roof  with  4"  bat 
insulation  applied  on  the  bottom  of  the  roof  panels. 

Roof  panels  shall  be  24-gaugc  galvanized  and  painted, 
cold  formed  of  42,000  yield  point  steel  sheet.  Likewise, 
siding  panel  sandwiches  shall  be  formed  with  same  sheet, 
comprised  of  24-gaugc  thickness  of  outer  sheet,  3/4" 
thick  of  6 lb.  density  insulation,  covered  with  inner 
sheet  of  26-gaugc  thickness.  Building  panels  shall  be 
shop  coated  with  a minimum  of  two  coats  of  manufacturer's 
standard  green  applied  over  one  coat  of  primer  or  manu- 
facturer's standard  paint  specification  if  it  exceeds  the 
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minimum  requirements  stipulated  above. 

5)  Doors 

a)  Personnel  doors  shall  meet  the  requirements  of 
Commercial  Standards  PS-4-66  and  CS242-62  as  issued 
by  the  IJ.S.  Department  of  Commerce. 

b)  Doors  and  door  frames  shall  be  constructed  of  gal- 
vanized  steel  of  suitable  gauge  thickness  and  prime 
painted . 

c)  Doors  and  door  frames  shall  be  installed  in  accord- 
ance with  the  manufacturer's  instructions. 

d)  Roll-up  steel  curtain  door  shall  be  of  steel  slat 
design,  20-gauge  galvanized,  complete  with  chain 
operators . 

A ) W indows 

a)  Windows  shall  be  aluminum  horizontal  slide  type. 

b)  Windows  shall  meet  the  requirements  of  an  Archi- 
tectural Aluminum  Manufacturer's  Association 
Specification  IIS-A2. 

c)  Windows  shall  be  completely  assembled,  glazed  and 
with  screens. 

S)  Ventilators 

a)  Ventilators  shall  lie  fabricated  from  galvanized  steel 
and  equal  ASTM  Specification  A525,  C90  Coating. 

b)  Ventilators  shall  be  l.ow  Profile  20"  diameter  gal- 
vanized steel,  ridge  type,  gravity  operated,  with 
bird  screen  and  necessary  closures.  Counter-weighted 
damper  shall  lie  furnished  with  6'  operating  chain. 

c)  All  20"  diameter  ventilators  shall  have  collar  and 
closures  for  installation  on  roof  ridge. 

d)  Rased  on  10°  temperature  difference  and  20' -0  stack 
height,  approximate  exhaust  capacities  in  cubic  feet 
per  minute  shall  equal  or  exceed  635  CIM  for  a 5 miles 
per  hour  air  movement,  and  1150  CFM  for  10  miles  per 
hour  movement. 
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b . Custom  Designed  and  Fabricated  Buildi ngs 

Custom  designed  and  fabricated  buildings  shall  have 
architectural  features  as  those  of  paragraph  8-a,  except  for 
the  following: 

1)  Method  of  fastening  of  the  siding  to  structural  channel 
girts  and  roofing  to  structural  purlins. 

2)  'Hie  roof  of  this  enclosure,  including  tower  roof  shall 
have  a minimum  slope  of  1/2"  to  12"  and  shall  be  1-1/2" 

24 -gauge  or  heavier  metal  deck  construction  with  rigid 
insulation,  minimum  thickness  1",  vapor  barrier  (as 
approved  by  Factory  Mutual  and/or  F.I.A.)  and  a 20-year 
built-up  composition  roof  topped  with  gravel. 

3)  Purlins,  girts  and  main  framing  shall  consist  of  standard 
structural  slopes. 

4)  Painting  Specifications 

One  coat  of  shop  paint  and  one  coat  of  field  paint. 

c . Shrouds 

Enclosures  within  the  building  enclosures  necessary  for 
ventilation  and/or  safety  requirements  arc  hereby  referred  to 
as  "shrouds."  These  shrouds  arc  air-tight  structures  able  to 
withstand  pressure  differentials  of  10  p.s.f.  and  able  to 
withstand  the  ambient  conditions  within  the  enclosure.  The 
construction  of  the  shrouds  shall  be  substantially  as  shown 
on  the  drawings  and  shall  consist  of  the  following: 

1)  Main  steel  framing  at  8'-0t  o.c.  consisting  of  two 
columns  and  roof  beam. 

2)  '1110  panels  of  this  structure  shall  be  stiffened  with 
structural  angles  and  channels  and  shall  consist  of  1/8" 
steel  plate  attached  to  the  main  frames  by  means  of  bolts 
and  rubber  gaskets. 

3)  Observation  windows  shall  consist  of  hollow  metal  window 
frames  glazed  with  Thermo -Setting  Unbreakable  Trans- 
parent Panels,  Type  CR-39. 

4)  Roof  construction  of  shrouds  shall  be  similar  to  side 
wall  construction  covered  in  paragraph  2). 
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! 5)  Doors  and  door  frames  snail  be  of  same  construction  as 

j covered  under  paragraph  a. 3). 

d . Prefabricated  Rooms 

All  pre-fabr icated  rooms  shall  be  of  dimensions  as  called  for 
in  these  specifications  and  accompanying  drawings  built  with 
gauge  metal  sandwich  insulated  panels,  complete  with  wiring, 
heating  and  air  conditioning  and  all  features  necessary  to 
render  them  complete  indoor  house  units  for  the  purposes 
intended  as  implied  by  their  names  on  the  drawings.  Hie 
supplier  of  these  pre-fabricated  rooms  shall  submit  samples 
of  his  work  and  standard  designs  of  doors,  windows,  ceiling 
panels,  floor  panels,  etc.  along  with  his  proposal  to  do 
this  work.  The  pre-fabricated  houses  shall  further  conform 
to  chc  following  minimum  requirements: 

1)  The  outer  set  of  sandwich  panels  shall  be  not  less  than 
16-gauge  steel  which  will  be  tracked  up  by  insulation  and 
inside  panel  of  no  less  than  20-gauge  thic’:. 

2)  Roof  panels  shail  be  same  as  side  wall  panels. 

3)  Floor  shall  consist  of  light  weight  steel  framing  forming 
the  grid  of  a skid  onto  which  the  room  is  assembled  in 
the  s.hop  and  having  a covering  able  to  withstand  a floor 
live  load  of  200  p.s.f.  (except  for  MCC  rooms  which  rooms 
will  require  structural  steel  channel  load  spreaders  at 
MCC  cubicles) finished  with  vinyl  floor  tile  and  easy-to- 
clean  cove  base. 

4)  Electrical  requirements  for  these  rooms  are  covered  under 
another  section. 

5)  Heating  and  air  conditioning  requirements  for  these  rooms 
are  covered  under  separate  heading. 

FOUNDATIONS 
1 . Scape  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing  of 
all  labor,  materials,  tools,  equipment  and  performing  all 
work  and  services  necessary  or  incidental  to  design  and 
install,  complete,  the  foundations  and  floor  slab  as  specificc 
herein. 
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b.  Ilie  foundations  shall  be  installed  by  the  Foundation  Con- 
tractor. Installation  shall  be  on  Government  property 
located  in  the  South  Area  of  the  Tooele  Army  Depot  in 
Tooele,  Utah. 

c . 'Hie  foundations  will  be  installed  on  previously  prepared  site 
reference  Section  R of  this  specification.  Ambient  con- 
ditions will  range  from  -10°F  during  winter  months  to  110°F 
during  summer  months. 

d.  Underlying  soil  foundation  conditions  arc  described  in  detail 
in  "Soils  Report"  which  is  available  to  the  Contractor  for 
his  guidance. 

e.  All  foundation  work  consisting  of,  but  not  limited  to, 
concrete,  anchor  bolts  and  buried  steel  items,  shall  be 
monitored  for  accuracy,  workmanship  and  materials  making  up 
the  work.  The  testing  of  concrete,  sub-grade,  compaction 
and  all  other  materials  pertaining  to  the  work  shall  be 
conducted  as  described  under  the  heading  of  "Field  Testing" 
under  the  ASTM  specifications  for  each  subject  material. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by  the 
Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  The  foundations  and 
floor  slab  shall  be  constructed  as  per  the  dimensions  and  sizes 
shown  on  the  drawings  which  arc  to  be  prepared  by  Contractor  and 
placed  in  accordance  with  the  instructions,  specifications  and 
field  inspection  personnel  under  the  direction  of  the  Contracting 
Officer.  Any  component  or  part  thereof  which  does  not  present  a 
neat  and  workmanlike  appearance  shall  lie  replaced  or  corrected  at 
the  direction  of  the  Contracting  Officer  anil  without  additional 
cost  to  the  Government.  All  foundations  shall  be  designed  and 
built  in  .accordance  with  the  best  engineering  practices, 
national  and  local  applicable  codes. 

4 . Approval  of  Material  and  Equipment 

"he  foundation  Contractor  shall  submit  certified  construction 
design  drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  installation. 
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Written  approval  will  lie  provided  by  the  designated  representative) 

of  the  prime  Contractor. 

5 . Descript  ion 

a.  Foundation  and  drains  outlines  pertaining  to  this  project 
are  shown  on  concept  design  drawing  Sheet  L-36.  'Hie  follow- 
ing reference  drawings  which  are  mainly  architectural  are 
pertinent  to  the  foundation  and  floor  slab  work  and  arc  made 
part  of  this  specification: 

Sheet  1,-34  Scrubber  Tower 
Sheet  1,-39  Shroud  Arrangement  I 
Sheet  1,-73  Architectural  Floor  Plan 

b . Foundations  for  Furnace  enclosure 

The  foundations  for  furnace  enclosure  consist  of  spread 
footings  and  column  piers  supporting  enclosure  main  columns. 
Ibis  area  shall  have  floor  slabs  to  support  floor  loads  of 
intensities  up  to  250  p.s.f.  Foundations  for  the  MPF,  the 
MPI.,  the  charge  and  discharge  cars  and  other  related  cquip- 
ment  under  this  enclosure  will  mainly  consist  of  thickened 
portions  of  the  floor  slab.  For  special  foundation  con- 
ditions under  above  equipment,  see  separate  paragraph . 

c . Foundations  for  Scrubber  'lower  and  Corner  linclosurc 

The  foundations  for  scrubber  tower  and  corner  enclosure 
consist  of  spread  footings  and  column  piers  supporting 
enclosure  main  columns.  Ihis  area  shall  have  floor  slabs 
to  support  floor  loads  of  intensities  up  to  500  p.s.f. 
Foundations  for  scrubber  equipment  are  described  in  separate 
paragraph . 

d . Foundations  for  Brine  Treatment  linclosurc 

The  foundations  for  the  brine  treatment  equipment  and  re- 
tention tanks  shall  be  dealt,  with  in  a separate  paragraph. 

The  foundations  consisting  of  piers  and  spread  footings  for 
the  main  enclosure  columns,  grade  beams,  floor  slabs,  curbs, 
pits,  etc.  constitute  this  work. 

c.  There  shall  be  no  special  foundations  for  shrouds  and 

interior  prc-fabricated  rooms  because  they  arc  treated  as 
portable  items  and  therefore  necessitate  a floor  slab  to 
sustain  their  loads.  This  floor  slab  shall  be  designed  for 
250  p.s.f. 
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Equipment  foundations  shall  be  designed  and  installed  to 
sustain  the  loads  superimposed  to  them  by  the  equipment 
involved.  (It  should  be  stated  that  the  equipment  loads  are 
unknown  during  the  concept  design  stage,  therefore,  they  will 
be  given  to  the  Contractor  when  available  to  form  the  basis 
for  his  design  of  structures.)  Tanks,  drains,  sumps  and  in 
some  cases  equipment  that  extends  below  the  floor  line  will 
require  pits  and  covers  for  same.  'Ibis  work  when  known  will 
be  a part  of  the  foundation  contract. 


6 . Design  Criteria 


f 


a.  As  determined  from  the  "Soils  Report"  the  soil  on  which 
these  foundations  will  be  constructed  can  sustain  a gross 
bearing  of  2,000  p.s.f.  with  tolerable  settlements. 

b.  Ibe  superimposed  live  and  dead  loads  on  the  foundations  plus 
the  dead  load  of  piers,  footings  and  floor  slab  shall  be 
computed,  and  footings  sized  accordingly  for  distribution  of 
loads  to  the  foundation  soil. 

c.  Concrete,  reinforcing  steel,  steel  wire  mesh,  expansion  joint 
material  and  all  other  materials  that  constitute  the  install- 
ation of  a completed  piece  of  foundation  work  shall  be  pro- 
portioned according  to  the  ACI  Code  and  the  best  practices  of 
the  art  in  matters  of  waterproofing,  installing  curbs, 
expansion  joints  and  all  other  work  incidental  to  the  foun- 
dations and  floor  slabs. 


7.  Foundation  Materials 


a.  Cement  - Specification  for  Portland  cement  AS'IM  C-150. 

Reinforcing  Bars  - Deformed  bars  of  billet  steel,  ASTM  A615. 
Prcmolded  Joint  Filler  - Bituminous  fiber,  non-extruding, 

1/2"  thick  and  widths  to  suit  locations. 

Liquid  Floor  Hardener  - Commercially  available  "Concrete 
Floor  Treatment." 

Aggregates  - Specifications  for  Concrete  aggregates , ASTM  C-33. 


b . Concrete  Mixes  and  Testing 

All  concrete  shall  be  ready  mixed,  of  controlled  stone,  gravelj 
or  slab  to  test  3,000  p.s.i.  in  standard  6"  x 12"  cylinders 
at  28  days,  using  not  less  than  S-l/2  packs  of  cement  per 
cubic  yard  of  concrete,  regardless  of  strength  obtained;  not 
over  6-1/2  gallons  of  water  per  sack  of  cement  and  not  over 

irlnch  clump 
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c. 

Form  Work 

Neatly  constructed  of  finished  plywood.  Forms  and  centers 
shall  he  clean,  watertight,  substantial  and  sufficiently 
tied  and  braced  to  maintain  proper  positions  and  dimensions 
during  placing,  spading  and  vibrating  of  concrete.  L)o  not 
strike  or  remove  forms  until  concrete  has  developed 
sufficient  strength  to  safely  support  imposed  loads. 

d. 

Placing  Concrete 

1)  Before  placing  concrete,  remove  from  reinforcing  steel 
excessive  rust  or  other  coatings  that  would  reduce  or 
destroy  bond.  Thoroughly  clean  forms  of  wood  chips, 
shavings,  or  other  debris.  Do  not  deposit  concrete  in 
standing  water. 

2)  Thoroughly  work  concrete  around  reinforcement,  embedded 
items,  and  into  the  corners  of  forms,  without  displacing 
reinforcement.  Perform  concreting  at  such  rate  that 
concrete  is  at  all  times  plastic  and  flows  readily  into 
spaces  between  reinforcement  members. 

3)  Use  approved  type  of  internal  vibrator  in  all  concrete. 
l)o  not  leave  in  same  position  longer  than  5 seconds. 

e . 

Anchors,  Sleeves,  Inserts,  Etc. 

Embed  into  concrete  work  all  anchor  bolts  for  equipment. 
Projection  of  bolts  beyond  concrete  surfaces  shall  be  adequate 
for  intended  correct  attachment.  Protect  bolt  threads 
against  rust  with  oil  and  waterproof  caps. 

f . 

Joints  in  Slabs 

Make  expansion  joints  where  necessary  around  building  column 
piers,  grade  walls,  pits,  etc. 

Finishing  Concrete 

1)  All  concrete  floor  areas  shall  be  finished  monol ithical ly , 
striking  off  rough  concrete  to  true  level  screeds, 
floated,  and  steel  trowelled  to  a smooth,  hard,  uniform 
surface. 

2)  After  concrete  has  set  sufficiently  to  be  walked  upon, 
treat  with  liquid  hardener. 
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R.  Site  Preparation 


Scope  of  Work 


a.  This  section  of  the  specifications  covers  the  furnishing  of 
all  labor,  materials,  tools,  equipment  and  perforring  all 
work  and  services  necessary  or  incidental  to  prepare  the  site 
for  foundations  of  enclosures,  drives  and  surface  drainage  as 
specified  herein. 

b.  The  site  to  be  prepared  is  adjacent  to  an  existing  install- 
ation on  Government  property  located  in  the  South  Area  of 
the  Tooele  Army  Depot  in  Tooele,  Utah. 

c.  Ambient  conditions  will  range  from  -10°F  during  winter  months 
to  110°F  during  summer  months. 

d.  The  soil  conditions  at  the  site  are  described  in  detail  in 
"Soils  Report"  which  is  available  to  this  Contractor  for  his 
guidance . 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by  the 
Contracting  Officer. 

3 . Workmanship 

Ihe  excavation,  embankment  and  grading  operations  shall  be  carried 
ou l as  per  the  dimensions  and  sizes  shown  on  the  drawings  which 
are  to  be  prepared  by  this  Contractor  and  placed  in  accordance 
with  the  instructions,  specifications  and  field  inspection 
personnel  under  the  direction  of  the  Contracting  Officer.  Any 
component  or  part  thereof  which  does  not  present  a neat  and 
workmanlike  appearance  shall  be  replaced  or  corrected  at  the 
direction  of  the  Contracting  Officer  and  without  additional  cost 
to  the  Government.  All  site  work  shall  tie  carried  out  in 
accordance  with  the  best  engineering  practices. 

4.  Approval  of  Materials  and  Equipment 


The  Contractor  shall  use  materials  and  equipment  to  perform  his 
grading  and  other  site  preparation  operations  so  as  not  to 
disturb  any  of  the  existing  Government  property  adjacent  to  the 
site  on  which  he  is  to  work.  Any  interruption  of  services  that 
are  necessary  for  his  operations  shall  be  authorized  by  written 
approval  from  the  Contracting  Officer.  Materials  used  for 
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tests  of  same. 

5 . Description 

The  site  preparation  Contractor  shall  do  all  work  required  within 
the  work  limits  of  this  Contract  which  are  delineated  on  the  site 
plan,  Drawing  L-35  and  furnisli  all  necessary  materials  and  labor 
to  install  the  following  work: 

a.  Clearing  site  of  all  above  and  below  grade  obstructions. 

b.  Removal  of  existing  pavements  in  area  of  new  addition. 

c.  Excavating  for  all  enclosure  foundations. 

•i.  Pumping  and  disposal  of  water  from  excavations. 

e.  Shoring,  bracing,  furnishing  of  barricades. 

f.  Backfilling  and  compating. 

g.  Removal  and  disposal  of  unsuitable  excavation  materials. 

h.  Rough  and  finish  grading  of  building  area, 
j.  Rough  and  finish  grading  of  site. 

6.  Materials  and  Workmanship  Specification 
a . Excavation 

1)  Do  all  excavation  necessary  for  the  wall  footings,  piers, 
drains,  etc.,  as  indicated  on  the  drawings. 

2)  If  soil  conditions  permit,  footing  and  equipment 
foundation  excavations  in  soil,  may  be  of  exact  size.  If 
soil  is  too  unstable  to  permit  forming  in  earth  banks, 
then  excavation  shall  be  sufficient  size  to  permit 
construction  and  removal  of  forms. 

3)  All  excavations  shall  be  cleaned,  leveled  and  trimmed  as 
required  for  the  installation  of  concrete;  and  in  general 
this  work  shall  be  done  just  before  concrete  is  placed. 
Bottoms  shall  be  free  from  debris  and  water  when  concrete 
is  placed. 

4)  All  excavations  shall  be  properly  protected  from  freezing. 
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5)  Ir  -xplosivcs  must  be  used,  then  the  Contractor  shall 
o.  .erve  the  following: 

a)  follow  all  of  the  requirements  of  the  latest  issue 
of  Volume  III,  "Construct ion  Standards  and  Interpre- 
tations'^!' O.S.II.A.  by  the  U.S.  Department  of  Labor, 
subpart  U,  titled  "Blasting  and  Use  of  explosives." 

b)  Where  explosives  are  used,  work  shall  be  done  by 
experienced  power  men  using  small  charges  and  in 
strict  accordance  with  all  regulations  governing  this 
work.  Any  damages,  on  or  off  site,  caused  by 
improper  use  of  explosives  shall  become  the  complete 
responsibility  of  this  Contractor. 

c)  Provide  all  necessary  barricades,  etc.,  as  required 
by  law  or  others  to  safeguard  life  and  property,  both 
on  and  off  site. 

b . Pumping 

Keep  excavations  free  from  water  at  all  times  and  provide  and 
operate  pumps  or  other  approved  method  as  required.  Operate 
pumps  night  and  day,  if  necessary.  Do  not  allow  water  to 
wash  freshly  laid  concrete  or  masonry. 

c . embankment  and  Backfilling 

1)  Do  all  required  backfilling  of  excavations  for  concrete 
work . 

2)  Backfilling  of  excavations  outside  of  building  shall  be 
with  suitable  approved  material  . 

3)  Backfill  materials  inside  the  building  shall  be  placed  in 
layers  not  over  6"  thick,  loose  measurements  and  thorough- 
ly compacted  to  90%  optimum  by  machine  tamping  to  prevent 
settlement.  Backfilling  against  free  standing  walls 
shall  be  made  against  both  sides  at  the  same  time.  If 
backfill  is  required  on  one  (1)  side  only,  the  wall  shall 
be  properly  braced  on  the  other  side. 

4)  Provide  and  compact  #4  size  crushed  stone  or  washed 
gravel  drainage  fill  under  all  concrete  floor  slabs  on 
ground.  Drainage  fill  shall  be  four  inches  deep  under 
slabs  after  compaction. 
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5)  Compact  all  sub-grades  Dy  mechanical  means  to  achieve 
compaction  percentages  stipulated  below,  as  measured  by 
the  modified  AASHO  method. 

a)  Areas  under  enclosures  - 95%  Mod.  AASHO 

b)  Areas  under  pavement  - 95%  Mod.  AASHO 

c)  Shoulders  and  apron  - 90%  Mod.  AASHO 
d . Disposal  of  Materials 

All  debris,  rubbish  and  refuse  material  resulting  from  the 
excavation  and  grading  operations  shall  be  removed  and 
spoiled  by  this  Contractor,  as  directed  by  the  Contracting 
Officer. 
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S . Heating 

1 .  Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  furnish, 
test  and  deliver,  complete,  the  heating  subsystem  for  the 
Metal  Parts  Furnace  Module  as  specified  herein. 

b.  Heating  subassemblies  shall  be  erected  by  the  Steam  Supply 
Subcontractor.  Installation  will  be  on  Government  property 
located  in  the  South  Area  of  *the  Tooele  Army  Depot  in 
Tooele,  Utah. 

c.  The  heating  subassemblies  shall  be  transportable  by  rail- 
road flat  car.  Subassemblies,  when  disassembled  for 
transport,  shall  be  limited  to  the  following: 


Length 40  feet 

Width  10  feet 

Height 11  feet 

Gross  Weight 40  tons 


d.  The  steam  heater  units  shall  be  shop  tested  prior  to 

shipment  to  the  installation  site.  Testing  will  consist 
principally  of  pressure  testing  the  coils. 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  Piping  and  external 
equipment  shall  be  installed  square  and  plumb,  with  accessi- 
bility for  proper  operation  and  service.  Any  component  or 
part  thereof  which  does  not  present  a neat  and  workmanlike 
appearance  shall  be  replaced  or  corrected  at  the  direction 
of  the  Contracting  Officer  and  without  additional  cost  to  the 
Government.  All  equipment  shall  be  built  in  accordance  with 
the  best  engineering  practices. 
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A • Approval  of  Material  and  Equipment 

The  Subcontractor/Supplier  shall  submit  certified  construction 
drawings,  shop  drawings,  data  sheets  or  other  descriptive 
material  on  his  equipment  and  accessories,  prior  to  fabrica- 
tion. Written  approval  will  be  provided  by  the  designated 
representative  of  the  Prime  Contractor. 

5 . Description 

The  heating  system  is  shown  schematically  on  the  Concept  Design 
Drawing,  Sheet  L-58  and  L-72.  Components  are  further  described 
as  follows: 

a.  General  Heating  Coils  • 

The  Contractor  will  furnish  heating  coils  of  the  plate  fin 
extended  surface  type  for  heating  the  Scrubber  Enclosure, 
the  EGMS  and  the  MCC.  The  heating  coils  will  meet  the 
following  specifications: 

1)  Coils  to  be  finned  tube  radiation  type,  suitable  for 
steam  service.  The  radiators  will  be  mounted  on  the 
interior  walls  of  the  Scrubber  Enclosure. 

2)  The  heating  system  will  be  designed  to  maintain  a 
temperature  of  50  F in  the  scrubber  enclosure  with 
an  outside  temperature  of  -10  F and  a wind  velocity 
of  10  mph. 

b . Local  Heating  Coils 

The  Contractor  will  furnish  heating  coils  of  the  plate  fin 
extended  surface  type  for  local  heating  of  the  MPF  shroud. 
The  heating  coils  will  meet  the  following  specifications: 

1)  Coils  to  be  finned  tube  type,  suitable  for  steam 
service.  The  radiators  will  be  mounted  on  interior 
walls  of  the  MPF  shroud. 

2)  The  heaters  shall  be  capable  of  delivering  50,000 
Btu/hr  per  unit;  two  units  are  required.  Air  move- 
ment will  be  by  natural  convection  only. 
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T.  Ventilation 

1 .  Scope  of  Work 

a.  This  section  of  the  specifications  covers  the  furnishing 
of  all  labor,  materials,  tools,  equipment  and  performing 
all  work  and  services  necessary  or  incidental  to  design, 
furnish  and  erect,  complete,  the  ventilation  system  as 
specified  herein. 

b.  The  ventilation  duct  work  shall  be  erected  by  the  Ventila- 
tion Contractor.  Installation  shall  be  on  Government 
property  located  in  the  South  Area  of  the  Tooele  Army 
Depot  in  Tooele,  Utah. 

c.  The  ventilation  duct  work  shall  be  assembled  on  the  site 
using  bolted  joints  and/or  welded  joints,  and  gaskets  and 
be  transportable  by  railroad  flat  car.  Subassemblies, 
when  disassembled  for  transport,  shall  be  limited  to  the 
following: 


Length  

. . 40 

feet 

Width  

. . 10 

feet 

Height  

. . 11 

feet 

Gross  Weight  . . . 

. . 40 

tons 

2 . Guarantee 

All  work  under  this  section  of  the  specifications  shall  be 
guaranteed  for  one  year  from  the  date  of  its  acceptance  by 
the  Contracting  Officer. 

3 . Workmanship 

Labor  shall  be  performed  by  skilled  mechanics  and  craftsmen 
experienced  in  their  particular  trade.  The  ventilation  parts 
shall  be  installed  square  and  plumb,  with  accessibility  for 
proper  operation  and  service.  Any  component  or  part  thereof 
which  does  not  present  a neat  and  workmanlike  appearance  shall 
be  replaced  or  corrected  at  the  direction  of  the  Contracting 
Officer  and  without  additional  cost  to  the  Government.  All 
equipment  shall  be  designed  and  built  in  accordance  with  the 
best  engineering  and  manufacturing  practices. 
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A . Approval  of  Material  and  Equipment 

The  Ventilation  Contractor  shall  submit  certified  construction 
design  drawings,  shop  drawings,  data  sheets  or  other  descrip- 
tive material  on  his  equipment  and  accessories,  prior  to 
fabrication.  Written  approval  will  be  provided  by  the  designated 
representative  of  the  Prime  Contractor. 

5 . Components 

a . MPF  Furnace  Shroud  Inlet 

The  system  shall  be  capable  of  admitting  10,500  scfm  into 
the  shrouded  area  with  a maximum  of  0.05"  w.c.  pressure 
differential.  The  ambient  conditions  will  be  a maximum 
temperature  of  110  F and  minimum  temperature  of  - 10  F at 
a 12.0  psia  atmospheric  pressure.  There  will  be  three 
inlet  ducts  feeding  a distributor  plenum  located  along 
the  floor  of  the  shrouded  area  as  shown  in  drawing  sheet 
L-72-D.  The  inlet  ducts  shall  rise  vertically  to  provide 
a 10'  clearance  and  then  extend  horizontally  through  a 
building  wall  located  7'  from  the  outside  of  the  shrouded 
wall.  The  air  inlet  ports  will  contain  grill  covers  and 
rain  shields.  The  distributor  plenum  shall  contain  grill 
covers.  Two  of  the  ducts  will 'be  equipped  with  dampers 
located  in  the  vertical  run.  The  dampers  will  be  manually 
operated  and  have  a locking  device  to  position  the  damper 
anywhere  between  fully  open  and  fully  closed. 

b . Loading  Zone  Inlet 

This  system  supplies  air  from  the  furnace  shroud  to  the 
loading  zone  shroud.  The  normal  flow  will  be  3500  acfm 
at  12.0  psia  and  temperature  ranging  between  50  and  200  F. 
During  winter  maintenance  periods  the  inlet  air  temperature 
can  decrease  to  -10  F.  During  these  periods,  a steam 
heater  located  in  the  duct  work  will  automatically  control 
the  air  outlet  temperature  at  55  15  F.  The  duct  will  also 
contain  a backdraft  damper  to  prevent  reverse  flow,  and  a 
control  damper  to  maintain  the  loading  shroud  at  a negative 
pressure  of  0.15"  w.c.  to  0.20"  w.c.  Both  the  duct  inlet 
and  outlet  will  be  equipped  with  grill  covers.  The  total 
pressure  drop  across  the  ducting,  heater,  dampers,  and 
grills  shall  be  0.10  to  0.15"  w.c. 
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c . MPL  Shroud  In lot 

This  system  shall  be  capable  of  admitting  4500  scfm  of 
air  into  the  MPL  shroud  area.  The  inlet  air  will  vary 
from  110  F in  the  summer  to  -10  F in  the  winter  at  12.0 
psia  atmospheric  pressure.  The  inlet  duct  shall  rise 
vertically  to  provide  a minimum  clearance  of  12'  and  then 
extend  horizontally  7'  to  the  outside  wall.  The  air  inlet 
ports  will  have  grill  covers  and  rain  shields.  The  air 
distribution  plenum  located  inside  the  MPL  shroud  shall 
also  have  grill,  covers.  When  the  inlet  air  temperature 
is  less  than  50  F,  a steam  heater  located  in  the  duct  will 
automatically  control  the  air  temperature  at  55  F +5  F. 

There  shall  be  a pressure  control  damper  to  control  the 
flow  while  maintaining  a constant  0.15"  w.c.  pressure 
differential . 

d . Loading  Zone  Ventilation  Duct 

This  duct  shall  extend  from  the  loading  zone  to  the 
charcoal  filter,  a distance  of  approximately  feet. 

The  duct  shall  have  a grill  covering  the  entry  and  a 
flange  at  the  discharge.  The  air  flow  will  be  controlled 
(by  others)  at  4000  acfm  measured  at  12.0  psia  and  a 
temperature  ranging  from  50  F to  200  F.  The  maximum 
pressure  loss  in  the  duct  shall  be  0.85"  w.c. 

e . Air  Lock  Ventilation 

The  air  lock  ventilators  shall  be  designed  to  allow  550 
scfm  air  flow  through  the  air  lock  with  a pressure  differ- 
ential of  0.15"  w.c.  The  inlet  air  will  vary  from  110  F 
in  the  summer  to  -10  F in  the  winter  at  120  psia  atmospheric 
pressure.  The  air  flow  will  be  controlled  by  two  manually 
adjustable  grill  covers. 

f . Shower  Room  Ventilation 

The  shower  room  ventilators  shall  be  designed  to  allow 
25  scfm  air  flow  through  the  room  with  a pressure  differ- 
ential of  0.15"  w.c.  The  inlet  air  will  vary  from  110  F 
in  the  summer  to  -10  F in  the  winter  at  12.0  psia  atmos- 
pheric pressure.  The  air  flow  will  be  controlled  by  two 
manually  adjustable  grill  covets. 
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g.  General  Information 

All  ducting  shall  be  fabricated  from  galvanized  sheet 
metal.  All  grill  covers  shall  be  painted  to  avoid  rusting. 

Duct  sizes  shall  be  based  upon  900  to  1000  FPM;  grill 
sizes  shall  be  based  upon  400  FPM  velocities. 

Steam  piping  and  insulation  will  be  field  installed  by  the 
Steam  Supply  Subcontractor(s) . 

The  Government  shall  supply  the  absolute  chemical  filter 
system  and  ventilation  fans. 
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WARRANTY  AND  DISCLAIMER 


WITHIN  THE  SCOPE  OF  THE  WORK,  SELLER  WARRANTS  THAT  IT  WILL  EXERCISE 
ITS  BEST  EFFORTS  IN  PERFORMING  THE  HAZARDS  ANALYSIS  HEREUNDER,  BUT 
SPECIFICALLY  DISCLAIMS  ANY  WARRANTY,  EXPRESSED  OR  IMPLIED,  THAT 
HAZARDS  OR  ACCIDENTS  WILL  BE  COMPLETELY  ELIMINATED,  OR  THAT  ANY 
PARTICULAR  STANDARD  OR  CRITERION  OF  HAZARD  OR  ACCIDENT  ELIMINATION 
WILL  BE  ACHIEVED  BY  BUYER  IF  BUYER  ADOPTS  THE  FINDINGS  OR  RECOMMEN- 
DATIONS OF  SELLER. 
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HUMAN  FACTORS  ENGINEERING  ANALYSIS 
OF  A METAL  PARTS  FURNANCE  AND 
AIR  POLLUTION  CONTROL  SYSTEM 


- DIGEST  - 

j 

Objective 


The  technical  objective  of  this  program  is  the  design  of  a 
Metal  Parts  Furnace  (MPF) , a subsystem  of  a Chemical  Agents/Munitions 
Disposal  System.  In  accordance  with  government  regulations,  a human 
factor  engineering  (HFE)  analysis  has  been  performed  on  the  final 
concept  design.  The  objectives  of  this  analysis  were  to  interrelate 
hazardous  situations  identified  from  a completed  failure  mode  and 
hazardous  effects  analysis  (FFEJ1EA)  to  the  human  causitive  factors 
involved  and  to  recommend  ways  of  reducing  their  probability  of 
occurrence . 


Results  and  Conclusions 

For  purposes  of  the  FMSdlEA  and  the  HFE  analyses,  the  Metal 
Parts  Furnace  and  Air  Pollution  Control  System  were  divided  into  the 
following  four  subsystems:  (1)  the  loading  system,  (2)  the  furnace 
system,  (3)  the  scrubbing  and  salt  recovery  system,  and  (4)  the 
unloading  system.  Numerous  specific  events  (toxic  leaks,  explosions, 
equipment  failure,  and  operator  error)  which  could  pose  a hazard 
to  personnel,  equipment  or  the  environment  were  identified  and 
documented  for  each  of  these  four  subsystems. 

This  Human  Factors  Engineering  Final  Report  is  a record  of  HFE 
decisions  and  trade-offs  influencing  system  design  and  it  includes 
(1)  a system  description,  (2)  an  outline  of  the  activities  performed 
and  results  achieved,  (3)  recommended  design  and  operating  criteria 
from  a HFE  review,  and  (4)  a description  of  remaining  HFE  problems 
with  recomnended  remedial  review. 

References  will  be  made  throughout  this  report  to  suggested 
system  changes  or  operational  limits  that  should  serve  as  a useful 
guide  in  optimizi  lg  the  system  from  the  standpoint  of  safety,  cost 
and  reliability.  Recommendations  which  are  included  in  this  report 
are  summarized  below; 

(1)  Provide  for  one-button  control  to  release  pro- 
jectiles and  to  reposition  tray  at  the  monorail 
conveyor -multi-posit ion  loader  interface. 
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(2)  Interlock  the  repositioning  of  the  tray  to  the 
release  of  a projectile  and  to  a sensing  device 
that  indicates  the  projectile  is  properly 
positioned  on  the  tray. 

(3)  Provide  automatic  projectile  loading  for  the 
remainder  of  a tray  row  once  the  first  position 
has  been  filled  by  operator  action. 

(4)  Clear  the  volatilization  chamber  prior  to 
proceeding  with  the  punching  operation. 

(5)  Require  visual  CV  surveillance  of  the  punching 
operation  and  operator  action  to  initiate  it. 

(6)  Require  that  a visual  observance  of  a fire- 
resulting  from  the  punching  operation  necessi- 
tates that  the  bulk  item  be  immediately  sent 
to  the  volatilization  chamber. 

(7)  Take  precautions  to  reduce  the  probability  of 
operating  or  maintenance  personnel  defeating 
critical  interlock  systems,  such  as  the  bulk 
item  punching  interlock  sequence,  as  a conse- 
quence of  an  interlock  component  failure. 

(8)  Establish  procedures  to  ensure  that  critical 
interlocks  are  checked  periodically, 

(9)  Keep  a production  log  to  verify  and  ensure  that 
the  scrap  material  leaving  the  metal  part  furnace 
has  been  heated  for  the  appropriate  time  at  the 
required  metal  soak  temperature. 

(10)  Do  not  allow  brine  contents  from  retention  tank 
to  be  pumped  to  salt  dryer  feed  tank  until  the 
sampling  operation  and  certif icat ion  has  been 
acknowledged  by  the  operator  and/or  supervisor 
on  a production  log. 
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Recommended  Future  Work 


1.  A more  comprehensive  safety  and  reliability  analysis  is  recom- 
mended for  the  multi-position  loader  and  government  monorail  conveyor 
interface  since  detailed  operating  procedures  and  control  interlocks 
will  not  be  adequately  defined  at  the  completion  of  the  final  concept 
design  phase. 

2.  A thorough  hazard  analysis  of  the  final  detailed  engineering 
and  installation  design  is  recommended. 

3.  A fault  tree  and  reliability  analysis  is  recommended  for  the 
automated  control  and  emergency  safety  systems. 
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INTRODUCTION 


This  is  the  Human  Factors  Engineer inf;  (MFE)  report  for  the  Hazards 
and  Risk  Analysis  of  a Metal  Parts  Furnace  (MPF) , a subsystem  of  the 
Chemical  Agent/Munitions  Disposal  System  (CAMDS)  under  prime  contract 
DAAA51-74-C-0092,  PO  Number  066741-0  and  Job  Number  PC-1259-1. 


In  accordance  with  government  regulations,  a preliminary  hazards 
analysis  (PllA)  had  been  performed  on  the  initial  concept  design  and 
a failure  mode  and  hazardous  effects  analysis  (FM&HEA)  has  been  completed 
on  the  final  concept  design.  The  objective  of  these  safety  analyses 

were  to  identify  and  report  specific  events  (toxic  leaks,  explosions, 
equipment  failure  and  operator  error)  which  could  pose  a hazard  to 
personnel,  equipment  or  environment.  This  HFE  analysis  for  the  final 
concept  design  interrelates  the  hazards  identified  in  the  PHA  and  FM&HEA 
to  the  human  causative  factors. 


The  Human  Factors  Engineering  Final  Report  is  a record  of  HFE 
decisions  and  trade-offs  influencing  system  design.  It  serves  as  the 
baseline  for  application  to  subsequent  system  improvements,  and  identifies 
remaining  HFE  problems  with  recommendations  for  remedial  action.  This 
HFE  Final  Report  on  the  MPF  system  final  concept  design,  as  specified  in 
DI-H-1315,  includes  the  following  information: 

(1)  a description  of  the  system  with  an  outline  of  the  activities 
performed  and  results  achieved, 

(2)  recommended  design  and  operating  criteria  based  on  a 
human  factors  engineering  review* 

(3)  a description  of  remaining  HFE  problems  with  recommended 
remedial  action. 
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DISCUSSION  OF  RESULTS 


In  any  system,  regardless  of  the  degree  of  sophistication  of  the 
instrumentation  and  automatic  control,  there  is  a human  interface  which 
must  be  taken  into  account  in  system  design.  Generally,  it  is  at  this 
interface  that  seme  of  the  most  severe  hazards  of  a system  can  be  found. 
These  hazards  range  from  a simple  operator  error  in  a familiar  procedure, 
to  a mistake  resulting  from  insufficient  training,  to  a "temporary  system 
modification"  so  that  production  can  be  maintained  when  a failure  has 
occurred  preventing  operation  by  accepted  procedures.  Sometimes,  periodic 
tasks  can  be  simply  overlooked  if  they  have  no  direct  impact  on  production. 
The  reason  why  they  are  overlookeo  may  be  that  the  operator  did  not  feel 
that  the  task  needed  done  or  may  be  that  he  was  too  preoccupied  with  other 
concerns  to  attend  to  it  on  his  shift. 


The  goal  of  human  factor  considerations  as  applied  to  a hazards 
analysis  is  thus  to  apply  current  knowledge  concerning  human  character- 
istics to  the  task  of  preventing  hazardous  situations  from  arising.  It 
is  now  known,  for  instance,  that  human  failure  rates  for  various  types 
of  activity  are  quite  consistent  statistically  regardless  of  temperment 
or  degree  of  training.  These  failure  rates  range  from  10~3  per  operation 
under  circumstances  requiring  several  non-routine  decisions  per  minute^3) 
to  IQ-3  per  operation  for  an  operator  following  an  established  procedure (4) 
to  10*^  for  an  individual  dropping  an  object.  (J)  The  10“3  figure  represents 
composite  data  from  Hercules,  ABL  and  another  large  chemical  plant's  records, 
while  the  other  two  figures  are  derived  from  recent  experimental  studies. 


The  intent  of  this  report  is  not  necessarily  to  identify  additional 
problem  areas  to  those  already  pointed  out  in  the  PHA  and  FM&HEA  analyses. 
Rather,  the  purpose  here  is  to  emphasize  the  human  causative  factors  invol- 
ved in  those  previously  identified  problem  areas  and  to  recommend  ways  of 
reducing  probabilities  in  those  cases  where  it  is  qualitatively  felt  that 
the  hazard  probabilities  may  still  be  high. 


The  approach  generally  used  in  the  MPF  system  design  has  been  to  pro- 
vide electronic  or  mechanical  redundancies  (interlocks)  wherever  a poten- 
tially hazardous  situation  arising  from  a human  error  has  been  identified. 
The  effectiveness  of  this  approach  can  be  demonstrated  as  follows.  A 
typical  electronic  component  failure  rate  is  1 x 10~6  per  hour. (6) 

Assuming  that  this  component  provides  a check  on  an  operator  following 
a procedure  requiring  one  operation  per  hour,  the  probability  of  failure 
of  the  human  electronic  combination  is: 

(1  x 10-6) (10*3)  = 1 x 10-9  pcr  hour 
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The  failure  probability  of  the  operator  alone  is,  of  course, 

simply  10-3.  As  an  example,  the  probability  of  an  operator  causing 

a projectile  spill  at  the  multi-position  loader  by  inadvertently 
releasing  the  projectile  before  a tray  is  in  the  proper  position 
would  be  10”^  i f no  interlocks  were  available.  By  interlocking  the 

system  with  a switch  to  ensure  that  the  tray  is  in  the  proper  posi- 

tion, the  probability  of  this  incident  is  reduced  to  10-^.  This 
technique  of  employing  electronic  or  mechanical  component  interlocks 
as  a check  on  operator  activities  has  been  followed  throughout  the 
design  of  the  MPF  system. 

The  Metal  Parts  Furnace  and  Air  Pollution  Control  System  shown 
schematically  in  Figure  1 can  be  for  purposes  of  analysis  divided 
into  the  following  four  subsystems:  (1)  the  loading  system,  (2)  the 
furnace  system,  (3)  the  scrubbing  and  salt  recovery  system,  and  (4) 
the  unloading  system. 

The  loading  system,  shown  schematically  in  Figure  2,  contains  a 
basket  loading  station,  a multi-position  loader,  an  air-lock,  and  a 
transfer  car.  Trays  are  loaded  with  projectiles  on  the  Government 
monorail  system  from  the  Pull  Drain  and  Rinse  Facility  (PDR) . This 
same  monorail  system  is  used  to  fill  baskets  at  the  basket  loading 
station  with  burster  wells  from  the  PDR.  The  transfer  car  is  designed 
to  accept  baskets  of  burster  wells  from  the  basket  loading  station  and 
trays  of  projectiles  from  the  multi-position  loader  and  place  them  into 
the  punching  chamber  of  the  metal  parts  furnace  (MPF).  The  transfer 
car  is  also  designed  to  accept  trays  loaded  with  a bulk  item  (ton 
container  or  spray  tank)  from  the  air-lock  over  the  bulk  item  tray 
return  conveyor. 

The  furnace  system  shown  schematically  in  Figure  3 contains  a 
three  chamber  metal  parts  furnace  and  two  burners  to  decompose  toxic 
vapors.  The  punching  chamber  is  used  as  an  enclosure  where  ton  con- 
tainers are  punched  or  as  a holding  vestibule  for  other  end  items  to 
be  processed.  Mustard  is  vaporized  in  the  volatilization  chamber  which 
is  maintained  from  400-600°F  and  at  a reduced  oxygen  atmosphere  (4-67.). 

The  vapors  which  are  drawn  into  the  primary  fume  burner  (PFB) , being 
controlled  at  a constant  temperature  of  1600°F  are  decomposed.  The 
decomposition  gases  are  then  sent  to  the  auxiliary  fume  burner  (AFB) 
which  is  also  being  controlled  at  1600°F. 

The  burn-out  chamber  is  operated  at  1000°F  in  order  to  decontam- 
inate the  metal  parts  and  to  ensure  all  mustard  sludge  is  burned  out.  Air 
is  supplied  to  this  chamber.  Gases  from  the  burn-out  chamber  are  drawn  in. 
to  the  AFB  and  from  there  exhausted  to  the  scrubbing  and  salt  recovery 
system. 

The  scrubbing  and  salt  recovery  system  is  shown  schematically  in 
Figure  4.  The  furnace  gases  are  quenched  and  passed  to  a venturi 
scrubber  for  removal  of  particulates.  The  dirty  liquor  is  sent  to  a 
packed  scrubber  tower.  A portion  of  the  brine  is  drawn  off  to  a salt 
recovery  system  where  the  salt  is  recovered  by  means  of  evaporation. 

The  remaining  brine  is  recycled  to  the  venturi  scrubber.  Scrubbed 
gases  are  drawn  up  the  stack  and  released  to  the  atmosphere. 
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Figure  2.  Schematic  of  Loading  System  for  Metal  Parts  Furnace  and 
Air  Pollution  Control  System 


Air  Pollution  Control  System 


The  unloading  system  shown  schematically  in  Figure  5 contains  two 
cooling  stations  and  two  truck  loading  stations.  The  cooling  stations 
are  used  as  cooling  and  holding  areas  for  bulk  items  and  projectiles. 
An  overhead  crane  is  utilized  to  load  cooled  bulk  items  into  a waiting 
truck  at  one  of  the  truck  loading  stations.  A magnet  hoist  is  used 
to  dump  projectiles  or  scrap  into  a waiting  truck  at  the  other  truck 
loading  station. 


Hi^maij  Factor  Engineering  Analysis 

A human  factors  engineering  (HFE)  analysis  has  been  completed  on 
the  four  major  subsystems  of  the  Metal  Parts  Furnace  and  Air  Pollution 
Control  System  as  previously  described.  The  purpose  of  this  HFE  analysis 
was  to  interrelate  the  hazards  previously  identified  in  the  preliminary 
hazards  analysis  (PHA)  and  failure  mode  and  hazardous  effects  analysis 
(FM&HEA)  to  human  causative  factors. por  reference  the  hazardous 
situations  identified  and  potential  system  and  subsystem  effects 
determined  from  the  FM&HEA  are  included  in  Table  I-XI. 

The  major  results  achieved  and  recommended  design  and  operating 
criteria  based  on  the  hazards  and  human  factor  engineering  analyses 
are  discussed  in  detail  in  the  ensuing  paragraphs.  A description  of 
remaining  HFE  problems  with  recommended  remedial  action  are  also 
included . 


A . Loading  System 

There  was  concern  that  considerable  damage  could  be  done  to  the 
furnace  equipment  should  a bulk  item  be  displaced  from  its  designed  tray 
position.  For  this  reason,  the  B1F  loading  procedure  has  been  designed 
for  operator  inspection  at  the  time  of  tray  loading.  TV  surveillance 
is  also  provided  at  the  BIF  loading  point.  As  an  additional  protection 
from  operator  error,  the  air-lock  door  to  the  zero  change  BIF  tray 
loading  area  is  interlocked  with  the  air-lock  fan  system  and  door  to 
to  the  MPF  loading  area. 


The  operation  that  is  still  of  major  concern  in  the  loading  system 
is  the  projectile  loading  by  the  monorail  trolley  conveyor  at  the  multi- 
position  loader.  Because  there  may  be  a high  probability  of  a toxic 
spillage  occurring  at  the  multi-position  loader,  design  safety  features 
Include  the  following: 
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Schematic  of  Unloading  System  for  Metal  Parts  Furnace  and 
Air  Pollution  Control  System 


(1)  An  interlock  is  provided  to  ensure  that  the  projectile 
tray  is  in  the  proper  position  before  the  projectile  is 
released . 

(2)  Projectiles  will  not  be  released  in  the  event  of 
power  failure. 

(3)  Means  for  visual  and  TV  surveillance  is  provided. 

Despite  all  those  safety  features,  a more  comprehensive  safety  and 
reliability  analysis  is  required  for  the  multi-position  loader  control 
system  and  the  government  monorail  conveyor  interface.  Detailed  operator 
responsibilities,  control  interlocks,  and  detailed  operator  procedures 
will  not  have  been  adequately  defined  at  the  completion  of  the  final 
concept  design.  Major  problem  areas  are  discussed  and  recommendations 
proposed  in  the  ensuing  paragraphs. 

Under  the  present  design,  the  MPF  system  must  exactly  match  the 
production  capability  and  operating  schedule  of  the  PDR  system.  This 
necessitates  that  the  operator  be  under  tension  and  stress  in  order  to 
meet  a tight  operating  schedule.  He  must  be  constantly  alert  to  push 
a button  to  move  the  tray  into  position  at  the  appropriate  time  and 
another  button  to  release  the  projectile  at  the  appropriate  time. 

However,  after  eight  hours  of  this  repetitive  procedure,  an  operator 
would  probably  be  pushing  the  buttons  by  rote,  in  the  wrong  sequence, 
and/or  simultaneously.  On  the  other  hand,  if  the  system  were  completely 
automated  with  no  operator  interaction,  he  would  probably  be  asleep  from 
boredom.  The  appropriate  automation  lies  somewhere  between  the  two 
described  extremes.  Considerable  thought  should  be  given  to  the  operating 
procedures  at  the  monorail  conveyor  multi-position  loader  interface. 

Some  suggested  procedures  are  as  follows: 

(1)  Only  one  button  control  should  be  necessary  to  release  the 
projectile  and  to  reposition  the  tray. 

(2)  Repositioning  of  the  tray  should  be  interlocked  to  the 
release  of  the  projectile  and  to  a sensing  device  that 

indicates  the  proiectile  is  nronorly  positioned  on  the  tray. 

(3)  Satisfactory  release  of  projectile  into  the  first  row 
position  of  the  tray  should  result  in  automatic  loading 
of  projectiles  for  the  remainder  of  the  row.  Operator 
would  have  to  initiate  the  filling  of  the  first  slot  in 
the  next  row. 
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The  documented  hazard  analysis  fact  sheet  from  the  FMU1EA  for  the 
loading  system  is  presented  in  Table  I. 


B,  Furnace  System 

A major  concern  during  the  evolution  of  the  concept  design  for  the 
furnace  was  that  an  equipment  damaging  explosion  could  occur  if  a bulk 
item  were  passed  from  the  punching  chamber  to  the  volatilization  chamber 
without  being  punched.  Although  the  majority  of  the  furnace  processing 
operations  are  automatic,  the  punching  operation  should  be  operator 
initiated  with  appropriate  interlocks  to  safeguard  against  human  error. 
Design  safety  features  include  a tray  position  limit  switch  interlocked 
to  the  punch  and  an  alarm  set  to  the  punch  travel  length  to  ensure  that 
It  has  traveled  an  appropriate  length.  TV  monitors  and  adequate 
lighting  are  provided  for  visual  surveilance.  To  avoid  damage  to  the 
furance  rollers,  the  anvil  lift  is  also  interlocked  to  the  punch 
mechanism. 

An  equipment  damaging  explosion  could  also  occur  i f an  explosive 
mustard  vapor-air  mixture  were  ignited.  Since  the  above  incident  is 
most  likely  to  occur,  if  at  all,  during  the  punching  operation,  a 
collar  is  placed  over  the  bulk  item  during  the  punching  operation  in 
order  to  vent  mustard  vapors  or  any  spray  from  pressurized  containers 
to  the  primary  fume  burner  (PFB) . A controlled  air-flow  will  also 
sweep  the  punching  chamber  in  order  to  keep  mustard-vapor  air  con- 
centration below  the  explosive  limit  (LEL)  of  approximately  1.3 
volume  percent  mustard.  The  following  additional  recommendations  are 
also  made: 

(1)  The  volatilization  chamber  must  be  cleared  prior  to  pro- 
ceding  with  the  punching  operation. 

(2)  The  visual  observance  of  a fire  resulting  from  the 
punching  operation  should  require  the  bulk  item  to 
be  immediately  sent  to  the  volatilization  chamber. 
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It  should  be  emphasized  at  this  point  that  the  implementation  of 
sophisticated  interlock  safety  systems,  such  as  that  described  and 
recommended  for  the  punching  operation,  does  not  remove  the  potential 
of  a system  damaging  incident  from  the  very  same  cause  for  which  a 
safety  system  was  designed  to  prevent.  The  interrelationships  between 
the  human  operator  and  the  system  peration  must  be  considered.  The 
concern  with  such  a system  as  described  above  is  that  there  is  the 
possibility  of  operating  or  maintenance  personnel  defeating  the  inter- 
lock as  a "temporary  fix"  when  some  component  of  the  interlock  system 
malfunctions.  It  is  impossible  to  ensure  that  such  an  event  will  not 
occur.  However,  this  event  probability  can  be  reduced  if  the  following 
recommendations  are  implemented: 

(1)  Do  not  permit  operators  access  to  the  control  panel 
electronics . 


(2)  Instruct  maintenance  personnel  to  require  proper 
functioning  of  the  safety  interlock  system  at  all 
times.  The  identification  of  a safety  interlock 
malfunction  should  require  postponement  of  operation 
until  satisfactory  repairs  can  be  made. 

(3)  Establish  a checklist  of  all  system  critical  interlocks, 
and  periodically  check  and  test  each  item  on  this  list 
to  ensure  that  it  is  capable  of  proper  operation. 

(Optimum  test  time  could  be  established  from  avail- 
ability and  maintainability  study  of  final  design.) 

Many  safety  features,  other  than  those  already  discussed,  have  been 
designed  into  the  furnace  system  to  ensure  that  processing  can  be  accom- 
plished safely  and  to  provide  a means  of  safe  emergency  shutdown  in  the 
event  of  trouble.  Despite  this  fact,  a more  comprehensive  safety  and 
reliability  analyses  is  required  for  the  automated  furnace  operational 
control  and  emergency  backup  systems.  Overall  detailed  design  philosophy 
will  not  have  been  established  for  the  control  system  at  the  completion 
of  the  concept  design;  i.c.,  completely  separate  emergency  backup  system, 
amount  of  diversity,  single,  1 out  of  2 or  2 out  of  3 voting  systems,  etc. 
As  a result  of  the  toxic  and  lethal  nature  of  the  materials  being  processed 
and  the  serious  consequences  which  could  potentially  occur  to  personnel, 
environment  and/or  equipment,  a detailed  safety  and  reliability  analysis 
is  required  to  determine  the  degree  and  sophistication  of  automation  in 
order  to  optimize  the  total  system  with  respect  to  safety,  cost  and 
reliability. 

Numerous  potentially  hazardous  situations  have  been  identified 
for  the  furnace  system  during  the  FT&HEA  and  the  design  safety 
features  provided  and/or  action  or  analyses  required  are  given  in 
detail  in  hazard  analysis  fact  sheets.  These  documented  hazard 
analysis  fact  sheets  for  the  furnace  system  are  presented  in 
Tables  II  through  V. 
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FAILURE  MODE  AND  HAZARDOUS  EFFECTS  ANALYSIS  OF  A METAL  FARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTE! 


FAILURE  MODE  AND  HAZARDOUS  EFFECTS  ANALYSIS  OF  A METAL  PARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTEM 


C . Scrubbing  and  Snlt  Recovery  System 
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The  item  of  major  concern  In  the  scrubbing  and  salt  recovery 
system  is  that  there  will  be  a release  of  toxic  material  to  the  at- 
mosphere should  the  system  fall  to  function  as  designed.  For  this 

reason,  design  safety  features  include  but  are  not  limited  to:  I 

(1)  Monitors  for  effluent  stack  gases. 

(2)  Emergency  power  for  the  induced  draft  fan  with 

an  automatic  system  purge  and  shutdown  for  failure. 

(3)  Emergency  power  and  Standby  redundancy  for  the 
principal  process  pumps. 

(4)  Numerous  flow,  level,  pressure,  and  temperature 
alarms  and  interlocks. 

As  a safety  feature  to  prevent  the  possibility  of  toxic  material 
leaving  the  pollution  system,  the  spent  brine  from  the  packed  scrubber 
tower  is  sent  to  retention  tanks  for  certification  prior  to  being 

pumped  to  the  salt  dryer  feed  tank  and  from  there  to  the  salt  recovery  , 

system.  To  minimize  the  probability  of  an  operator  simply  forgetting 

to  have  the  contents  of  a tank  analyzed,  it  is  suggested  that  the 

sampling  operation  and  certification  be  acknowledged  by  the  operator 

and/or  supervisor  on  a production  log  prior  to  allowing  the  pumping  of 

contents  to  the  salt  dryer  feed  tank. 

Hazardous  situations  identified  in  the  FM&HEA  for  the  scrubbing 
and  salt  recovery  system  and  the  design  safety  features  provided  and/or 
action  or  analyses  required  are  documented  in  hazard  analysis  fact  sheets. 

These  fact  sheets  are  included  in  Tables  VI  through  X. 

A s is  the  case  with  the  furnace  system,  a safety  and  reliability 
analysis  should  be  performed  in  order  to  optimize  system  design.  Particu- 
lar attention  should  be  paid  to  those  areas  where  the  result  of  failure 
causes  an  emergency  shutdown  for  the  furnace  system. 
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TABLE  VI  (CONTINUED) 

FAILURE  MODE  AND  HAZARDOUS  EFFECTS  ANALYSIS  OF  A METAL  PARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTEM 


TABLE  VII 


EALLURE  MODE  AMD  iL'.IARDOUS  Li  *.1^  i'S  ANALYSIS  OF  A METAL  PARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTEM 


FAILURE  MODE  AND  '.l\7*RDOUS  E?FC,CTS  ANALYSIS  at  A METAL  PARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTEM 
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D.  Un  1 oad  i ng  System 


An  item  of  major  concern  was  that  operator  error  could  result  in 
toxic  vapor  being  released  from  the  furnace  to  the  zero  air  change 
unload  area.  The  opening  of  the  outer  burn-out  chamber  door  when  the 
• furnace  is  not  under  negative  pressure  could  cause  the  release  of  toxic 

s vapor.  To  avoid  this  problem,  the  outer  combustion  door  is  interlocked 

to  the  burn-out  chamber  draft  control.  As  an  added  precaution,  it  is 
recommended  that  the  SOP  for  opening  the  outer  combustion  door  during 
processing  requires  visual  verification  of  instrumentation  to  ensure  the 
burn-out  chamber  is  under  negative  pressure. 

Another  concern  is  that  scrap  not  sufficiently  processed  in  the  MPF 
could  lead  to  a contamination  of  the  zero  air  change  unload  area  and  to 
ttie  exposure  of  personnel  to  toxic  material.  To  avoid  this  problem,  a 
temperature  recorder  and  low  temperature  alarm  is  provided  for  the  burn- 
out chamber  so  that  an  operator  and/or  supervisor  could  verify  that  the 
material  leaving  the  furnace  has  been  heated  for  the  appropriate  time  at 
the  required  metal  soak  temperature.  To  minimize  the  probability  of 
human  error,  it  is  suggested  that  the  operator  and/or  supervisor  keep  a 
production  log  establishing  furnace  processing  conditions. 
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1 


FAILURE  MODE  AND  HAZARDOUS  EFFECTS  ANALYSIS 
OF  A METAL  PARTS  FURNACE  AND 
AIR  POLLUTION  CONTROL  SY STEM 


► 


i 


/ 


i 


DIGEST  - 


Ob  lectlve 

The  technical  objective  of  this  program  is  the  design  of  a Metal 
Parts  Furnace  (MPF),  a subsystem  of  a Chemical  Agents/Munitions  Disposal 
System.  In  accordance  with  government  regulations,  a failure  mode  and 
hazardous  effects  analysis  (FM&HEA)  has  been  completed  on  the  final 
concept  design.  A preliminary  hazards  analysis  (PHA)  had  been  performed 
on  the  initial  concept  design  to  identify  specific  events  (toxic  leaks, 
explosions,  equipment  failure  and  operator  error)  which  could  pose  a 
hazard  to  personnel,  equipment,  or  environment.  This  FM&HEA  for  the 
final  concept  design  is  an  extension  of  the  PHA  in  order  to  update  the 
PHA  to  include  the  latest  design  parameters  and  to  expand  the  previous 
study  to  include  the  severity  of  hazards. 


Results  and  Conclu s ions 


For  purposes  of  this  safety  analysis,  the  Metal  Parts  Furnace  and 
Air  Pollution  Control  System  were  divided  into  the  following  four  sub- 
systems: (1)  the  loading  system,  (2)  the  furnace  system,  (3)  the  scrubbing 

and  salt  recovery  system,  and  (4)  the  unloading  system.  Numerous  specific 
events  (toxic  leaks,  explosions,  equipment  failure,  and  operator  error) 
which  could  pose  a hazard  to  personnel,  equipment  or  the  environment  were 
identified  and  documented  for  each  of  these  four  subsystems. 

Many  safety  and  reliability  features  have  been  designed  into  the  MPF 
system  to  ensure  that  processing  can  be  accomplished  safely  at  the  designed 
production  capacity  and  to  provide  a means  of  a safe  emergency  shutdown 
in  the  event  of  trouble.  Numerous  potentially  hazardous  situations  have 
been  identified  for  the  MPF  system  and  the  design  safety  features  provided 
and/or  action  or  analysis  required  are  given  iq  detail  in  the  hazard 
analysis  fact  sheets  contained  in  this  report. 

references  will  be  made  throughout  this  report  to  suggested  system 
changes  or  operational  limits  that  should  serve  as  a useful  guide  in 
optimizing  the  system  from  the  standpoint  of  safety,  cost,  and  reliability. 
The  safety  recommendations  which  are  in  addition  to  those  safety  design 
features  already  included  in  the  final  concept  design  are  summarized  below: 
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(1)  Holding  capacity  for  loaded  projectile  trays  should 
be  provided  in  the  loading  area  and  maintenance  and 
operation  scheduled  so  MPF  operation  is  not  affected 
by  minor  breakdowns  of  the  Pull  Drain  and  Rinse 
Facility  (PDR)  or  monorail  conveyor  systems. 

(2)  Flame  arresters  (screens)  should  be  placed  in  the  vent 
line  from  the  punching  chamber  to  the  primary  fume 
burner  (PFB)  to  prevent  a possible  flash  back  from 
the  PFB. 


(3)  The  punching  operation  should  require  visual  surveillance 
and  operator  action  to  initiate  it. 

(4)  The  volatilization  chamber  must  be  cleared  prior  to  pro- 
ceeding with  the  punching  operation. 

(5)  The  visual  observance  of  a fire  resulting  from  the 
punching  operation  should  require  the  bulk  item  to  be 
immediately  sent  to  the  volatilization  chamber. 

(6)  Provide  an  overflow  line  for  the  quench  tower  to  either 

a sump  or  holding  tank  in  order  to  prevent  possibility  of 
brine  reaching  the  AFB. 

Recoomended  Future  Work 

1.  A more  comprehensive  safety  and  reliability  analysis  is  recom- 
mended for  the  multi-position  loader  and  government  monorail  conveyor 
in? or  face  since  detailed  operating  procedures  and  control  interlocks 
will  not  be  adequately  defined  at  the  completion  of  the  final  concept 
design  phase. 

2.  A thorough  hazard  analysis  of  the  final  detailed  engineering  and 
installation  design  is  recommended. 

3.  A fault  tree  and  reliability  analysis  is  recommended  for  the 
automated  control  system. 
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INTRODUCTION  - 


This  is  the  Failure  Mode  and  Hazardous  Effects  Analysis  (FM&HEA) 
report  for  the  Hazards  and  Risk  Analysis  of  a Metal  Parts  Furnace  (MPF) , 
a subsystem  of  the  Chemical  Agent/Munitions  Disposal  System  (CAMDS)  under 
prime  contract  DAAA51-74-C-0092,  PO  Number  066741-0  and  Job  Number  PC- 
1259-1. 

A preliminary  hazards  analysis  (PHA)  had  been  performed  on  the  initial 
concept  design  for  the  MPF  system  in  order  to  identify  and  report  specific 
events  (toxic  leaks,  explosions,  equipment  failure  and  operator  error)  which 
could  pose  a hazard  to  personnel,  equipment,  or  environment.  The  primary 
objective  of  the  preliminary  hazard  analysis  effort  was  to  provide  the  basis 
for  the  formulation  of  subsequent  system  safety  tasks,  criteria,  and  require- 
ments. This  FM&HEA  for  the  final  concept  design  is  an  extension  of  the  PHA 
in  order  to  update  the  preliminary  hazards  analysis  to  include  the  latest 
design  parameters  and  to  expand  the  previous  study  to  include  the  severity 
of  hazards. 

• 

A reliability  failure  mode  and  effect  analysis  which  is  often  performed 
in  conjunction  with  a FM&HEA  was  not  included  in  this  safety  study.  Suffi- 
cient design  data  to  adequately  perform  this  quantitative  type  analysis  will 
not  be  available  until  the  completion  of  the  final  engineering  design.  Never- 
theless, the  system  safety  analysis  techniques  employed  for  the  hazard  eval- 
uation of  the  final  concept  design  do  meet  current  Army  requirements (1»2»3) 
which  specify  that  a systems  hazards  analysis  be  employed  so  that  conclu- 
sions and  recommendations  can  be  made  to  eliminate  or  control  hazardous 
conditions.  This  safety  analysis  and  hazard  evaluation  report  of  the  MPF 
system  final  concept  design,  as  specified  in  DI-H-1326,  includes  the  follow- 
ing information: 

(1)  Identification  of  possible  hazardous  components,  hazardous  opera- 
tions and  emergency  conditions  through  the  contemplated  life  cycle. 

(2)  Evaluation  of  contemplated  safety  related  equipment,  safeguards, 
operations  and  possible  alternate  approaches. 

(3)  Evaluation  and  listing  of  the  relative  corrective  action  priorities 
of  the  various  safety  related  problems  and  considerations  identified. 

A thorough  hazard  analysis  of  the  final  detailed  engineering  and  instal- 
lation design  should  be  performed.  The  hazard  evaluation  should  include  the 
actual  installation  of  equipment  and  startup  of  the  plant.  Special  attention 
should  be  given  to  a system  analysis  of  the  control  system,  including  a fault 
tree  and  reliability  analysis. 
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- DISCUSSION  OF  RESULTS  - 


System  Descript i on 


The  Metal  Parts  Furnace  and  Air  Pollution  Control  System  shown  sche- 
matically in  Figure  1 can  be  for  purposes  of  analysis  divided  into  the 
following  four  subsystems:  (1)  the  loading  system,  (2)  the  furnace  system, 
(3)  the  scrubbing  and  salt  recovery  system,  and  (A)  the  unloading  system. 

The  loading  system,  shown  schematically  in  Figure  2,  contains  a basket 
loading  station,  a multi-position  loader,  an  air-lock,  and  a transfer  car. 
Trays  are  loaded  with  projectiles  on  the  Government  monorail  system  from 
the  Pull  Drain  and  Rinse  Facility  (PDR)  . This  same  monorail  system  is 
used  to  fill  baskets  at  the  basket  loading  station  with  burster  wells  from 
the  PDR.  The  transfer  car  is  designed  to  accept  baskets  of  burster  wells 
from  the  basket  loading  station  and  trays  of  projectiles  from  the  multi- 
position loader  and  place  them  into  the  punching  chamber  of  the  metal  parts 
furnace  (MPF) . The  transfer  car  is  also  designed  to  accept  trays  loaded 
with  a bulk  item  (ton  container  or  spray  tank)  from  the  air-lock  over 
the  bulk  item  tray  return  conveyor. 

The  furnace  system  shown  schematically  in  Figure  3 contains  a three 
chamber  metal  parts  furnace  and  two  fume  burners  to  decompose  toxic  vapors. 
The  punching  chamber  is  used  as  an  enclosure  where  ton  containers  are 
punched  or  as  a holding  vestibule  for  other  end  items  to  be  processed. 
Mustard  is  vaporized  in  the  volatilization  chamber  which  is  maintained  from 
400-600  F and  at  a reduced  oxygen  atmosphere  (4-6%).  The  vapors  which  are 
drawn  into  the  primary  fume  burner  (PFB) , being  controlled  at  a constant 
temperature  of  1600°F  are  decomposed.  The  decomposition  gases  are  then 
sent  to  the  auxiliary  fume  burner  (AFB)  which  is  also  being  controlled  at 
1600°F. 

‘ 

The  burn-out  chamber  is  operated  at  1000°F  in  order  to  decontaminate 
the  metal  parts  and  to  ensure  all  mustard  sludge  is  burned  out.  Air  is 
supplied  to  this  chamber.  Gases  from  the  burn-out  chamber  are  drawn  into 
the  AFB  and  from  there  exhausted  to  the  scrubbing  and  salt  recovery  system. 

The  scrubbing  and  salt  recovery  system  is  shown  schematically  in 
Figure  4.  The  furnace  gases  are  quenched  and  passed  to  a venturi  scrubber 
for  removal  of  particulates.  The  dirty  liquor  is  sent  to  a packed  scrubber 
tower.  A portion  of  the  brine  is  drawn  off  to  a salt  recovery  system 
where  the  salt  is  recovered  by  means  of  evaporation.  The  remaining 
brine  is  recycled  to  the  venturi  scrubber.  Scrubbed  gases  are  drawn  up  the 
stack  and  released  to  the  atmosphere. 

The  unloading  system  shown  schematically  in  Figure  S contains  two 
cooling  stations  and  two  truck  loading  stations.  The  cooling  stations  are 
used  aB  cooling  and  holding  areas  for  bulk  items  and  projectiles.  An  over- 
head crane  is  utilized  to  load  cooled  bulk  items  into  a waiting  truck  at 
one  of  the  truck  loading  stations.  A magnet  hoist  is  used  to  dump  projec- 
tiles or  scrap  into  a waiting  truck  at  the  other  truck  loading  station. 
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Figure  1.  Schematic  of  Metal  Parts  Furnace  and  Air  Pollution  Control  System 
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Figure  U.  Schematic  of  Scrubbing  and  Salt  Recovery  Systems  for 
Metal  Parts  Furnace  and  Air  Pollution  Control  System 
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Figure  5.  Schematic  of  Unloading  System  for  Metal  Parts  Furnace  and 
Air  Pollution  Control  System 
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iKi/.^iu  evaluation 


A hazard  evaluation  lias  been  completed  on  the  four  major 
of  the  Metal  Parts  Furnace  and  Air  Pollution  Control  System  as 
described. 

subsys  terns 
previously 

In  reference  to  the  metal  parts  furnace  and  air  pollution  control 
system,  the  specific  hazardous  events  to  be  identified  were  defined  as 
those  that  could  lead  to: 

(1) 

A fire  and/or  explosion, 

(2) 

A release  or  spill  of  toxic  material, 

(3) 

An  emergency  system  shutdown  during  a mustard  burn 
cycle,  and 

(A) 

Incidents  causing  system  damage  and/or  unscheduled 
shutdown  maintenance. 

A. 

Hazard  Classification 

The  severity  of  the  identified  hazards  was  also  qualitatively  measured 
in  relative  terms.  For  the  purpose  of  tnis  report,  the  hazard  level  classi- 
fications in  MIL-STD-882 (1)  are  used.  They  are  as  follows:  , 

(1)  Category  I (Negligible)  - Conditions  such  that  personnel 
error,  environment,  design  characteristics,  procedural 
deficiencies  or  operational  failure  will  not  result  in 
personnel  injury  or  system  damage.  These  operations  are 
considered  inherently  safe  or  have  identifiable  hazards 
that  are  readily  eliminated  through  design. 

(2)  Category  II  (Marginal)  - Conditions  such  that  personnel  . 

error,  environment,  design  characteristics,  procedural 

deficiencies,  or  operational  failure  can  be  counteracted 
or  controlled  without  injury  to  personnel  or  major  system 
damage.  These  are  operations  where  hazards  can  be  eliminated 

or  controlled  to  an  acceptable  limit  so  as  to  not  seriously  1 

injure  personnel  or  cause  major  system  damage. 

(3)  Category  III  (Critical)  - Conditions  such  that  personnel 
error,  environment,  design  characteristics,  procedural 
deficiencies,  or  operational  failure  will  cause  personnel 
injury  or  major  system  damage,  or  will  require  immediate 
corrective  action  for  personnel  or  system  survival.  These 
operations  present  hazards  that  cannot  be  eliminated,  but 
can  be  reduced  by  rigid  control  or  procedures,  operator 
training  in  safety  and  redundant  controls  or  interlocks. 

Resultant  incidents  may  cause  severe  personnel  injury  or 
major  system  damage. 

« 

(4)  Category  IV  (Catastrophic)  - Conditions  such  that 

personnel  error,  environment,  design  characteristics, 
procedural  deficiencies  or  operational  failure  will 
cause  death  or  severe  injury  to  personnel  or  system 
loss. 
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B . Probabilistic  Analysis 


The  FM1IF.A  is  a quantitative  hazards  analysis  in  that  the  frequency 
of  occurrence  of  the  identified  hazards  is  determined  for  a specific  period 
of  operation.  The  operating  time  between  maintenance  intervals  was  taken 
as  the  time  frame  to  determine  the  frequency  of  occurrence.  For  a five  day, 
20  hour  per  day  work  schedule  with  maintenance  on  weekends,  the  reference 
time  is  100  hours.. 

This  analysis  studies  the  frequency  of  occurrence  of  hazardous 
events  and  evaluates  whether  or  not  these  events  would  result  in  a release 
or  spill  of  toxic  material  or  in  a fire  and/or  explosion.  The  analysis,  is 
thus,  a multistep  procedure,  considering  what  component  failures  or  operator 
errors  must  occur  in  order  for  the  hazardous  event  to  occur. 

The  probabilistic  evaluation  concept  is  extremely  important  in  that 
the  events  do  not  in  themselves  result  in  a catastrophy.  They  are  merely 
one  link  in  a chain  of  events  that  may  result  in  a catastrophy.  The 
probability  of  a serious  incident  (I’sf.)  which  could  lead  to  injury  or  death 
to  personnel  is  the  product  of  the  event  probability  times  the  probability 
of  toxic  or  explosive  material  being  present  times  the  probability  of 
personnel  being  exposed,  that  is 

PSF.  = PF.  x PM  x PFX 


where : 

PSE  = probability  of  serious  event 

Pp_  = probability  of  potentially  hazardous  event 

I’m  = probability  of  toxic  or  explosive  material  being  present 

PEX  = probability  of  personnel  exposure  to  toxic  release  or 
explosive  incident 

The  above  conditional  probability  model  was  utilized  to  perform  a 
quantitative  safety  analysis  for  the  MPF  system.  The  ensuing  section  describes 
in  detail  how  the  model  was  utilized  to  perform  this  analysis. 

1 . Probability  of  Event  (Pr) 


Probabilities  used  in  the  determination  of  frequency  of  events  are 
in  one  of  two  classifications:  time  dependent  or  time  independent. 

Time  dependent  components  utilize  failure  rates,  expressed  as 
failures  per  million  operating  hours.  For  example,  a failure  rate  of  5 x 
10"^  means  that,  for  the  component  in  question,  the  average  number  of  failures 
to  be  expected  is  five  per  million  operating  hours.  These  failure  rates  may 
be  found  In  data  hanks  such  as  FARADA  (4)  or  ROMi  (5).  Although  the  reliability 
of  any  failure  rate  data  may  be  of  questionable  value,  the  failure  rates 
obtained  from  the  data  banks  are  realistic  in  that  these  rates  were  tabulated 
from  actual  operating  records.  Tabulated  data  also  include  the  component  test 
^environment,  i.e.,  rocket,  aircraft,  ship,  ground,  or  laboratory. 


Depending  upon  its  severity,  tlie  operating  environment  may  reduce  or 
increase  the  failure  rate. 

The  probability  for  non-time  dependent  events,  such  as  operations 
involving  people,  is  dependent  upon  the  type  of  incident.  These  events 
are  independent  of  time  and  the  probability  applies  every  time  the  operation 
is  performed. 

The  probabilities  for  different  operator  activities  are: 


Type  of  Incident  Probability 


(1) 

Error  of  Procedure 

1 

X 

►— * 
o 

1 

u> 

per 

event 

(2) 

Dropping  an  item 

1 

X 

10-4 

per 

event 

(3) 

Accidental  Condition 

a.  Extreme  labor  intense* 

1 

X 

10‘3 

per 

event 

b.  Moderate  labor  intense** 

1 

X 

io-4 

per 

event 

c.  All  other  conditions 

1 

X 

10"5 

per 

event 

(4) 

Foreign  Object  is  Present 

1 

X 

10-4 

per 

event 

* Extreme  labor  intense  operations  are  those  whereby  one  operator  may  bump 
a second  operator  during  normal  operating  activities.  These  conditions 
are  most  frequently  found  in  older  assembly  type  production  systems. 

**  Moderate  labor  intense  operations  are  characterized  by  having  two,  or  at 
most  three  operators  in  close  confinement.  Maintenance  operations  in  the 
MPF  were  assumed  to  be  in  this  Category.  These  data  were  obtained  from 
actual  operating  records  as  well  as  reports  in  the  literature (6) . 

2 . Probability  Material  is  Present  (Pm) 


The  probability  that  combustible  or  toxic  material  is  present  (P  ) 
has  one  of  the  three  probabilities: 


(1)  The  probability  is  1.0  for  a normal  occurrence  such 
as  mustard  in  an  unprocessed  ton  container. 


(2) 


The  probability  is  1 x 10~3  that  there  will  be  suffi- 
cient contamination  or  agent  present  due  to  operator  error 
in  procedure  such  as  an  analytical  error.  The  probability 
is  1 x 10-3  to  1 x 10-3  for  accidental  operator  error, 
depending  on  stress  of  the  situation. 


(3)  The  probability  is  time  dependent  for  such  events  as 
failure  of  a control  valve  resulting  in  a hazardous 
situation  being  formed. 
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For  purposes  of  this  analysis  any  exposure  of  personnel  to  an 
explosive  incident  and/or  a toxic  material,  i.e.,  and/or  VX  or  GB  agent  Is 
assumed  to  result  in  serious  injury  or  death.  Thus,  the  probability  of 
personnel  exposure  has  been  assigned  a value  of  1 in  order  to  be  a "worst 
case  analysis." 

System  Analysis 


The  hazardous  situations  identified  with  potential  system  and  subsystem 
effects,  hazard  level  category,  frequency  of  occurrence,  design  safety  features 
for  prevention,  and  recommendations  are  listed  in  Tables  I through  XI  and  are 
discussed  in  detail  in  the  ensuing  paragraphs. 


A.  Loading  System 

Items  of  major  concern  in  the  loading  system  are  the  projectile 
loading  by  the  monorail  trolley  conveyor  at  ttie  multi-position  loader,  and 
the  loading  of  bulk  items  at  BIF-loading  system  air-lock. 

There  is  considerable  concern  that  there  may  be  a high  probability 
of  a toxic  spillage  occurring  at  the  multi-position  loader.  For  this  reason 
design  safety  features  include  the  provision  of  an  interlock  to  ensure  that 
the  projectile  tray  is  in  the  proper  position  before  the  projectile  is 
released.  Power  failure  will  mean  failure  to  release  the  projectile. 

Visual  and  TV  surveillance  will  be  provided.  Nevertheless,  a more  compre- 
hensive safety  and  reliability  analysis  is  required  for  the  multi-position 
loader  control  system  and  the  government  monorail  conveyor  interface. 
Detailed  operator  responsibilities,  control  interlocks,  and  detailed  pro- 
cedures will  not  be  adequately  defined  at  the  completion  of  the  final  con- 
cept design  phase. 

There  is  serious  concern  that  a PDR-MPF  system  will  not  meet  the 
projected  availability;  i.e.,  designed  production  capacity  for  various 
projectile  end  items,  simply  because  of  the  sophistication  and  complexity 
of  the  system.  Under  the  present  design,  the  MPF  system  must  exactly  match 
the  production  capability  and  operating  schedule  of  the  PDR  system.  If  the 
PDR  system  should  break  down,  the  MPF  system  would  be  idled  an  equivalent 
time.  It  is  for  this  reason  that  is  recommended  that  a holding  capacity 
for  loaded  project! le  trays  be  provided  in  the  loading  area  and  that  main- 
tenance and  operation  be  scheduled  such  that  MPF  operation  is  not  affected 
by  minor  breakdowns  of  the  PDR  or  monorail  conveyor  system.  The  acceptance 
of  this  recommendation  will  provide  (1)  more  flexibility  of  operation,  (2) 
allow  space  to  be  allocated  for  loaded  projectile  trays  that  have  to  be 
removed  from  the  furnace  in  an  emergency  situation,  and  (3)  help  relieve 
tension  and  stress  of  loading  operator  who  would  have  to  otherwise  meet  a 
tight  processing  schedule. 

There  can  be  considerable  damage  done  to  the  furnace  equipment 
should  a bulk  item  be  displaced  from  its  designed  tray  position.  For  this 
reason,  the  BIF  loading  procedure  has  been  designed  to  enable  operator 
inspection  at  the  time  of  tray  loading.  TV  surveillance  is  also  provided 
at  the  BIF  loading  point.  For  protection  to  personnel,  the  air-lock  door 
to  the  zero  change  BIF  tray  loading  area  is  interlocked  with  the  air-lock 
f*  'an  system  and  door  to  the  MPF  loading  area. 
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The  documented  hazard  analysis  fact  sheet  for  the  loading  system 
is  presented  in  Table  I. 

B.  Furnace  System 

For  purposes  of  analysis,  the  furnace  system  has  been  divided  into 
the  following  four  subsystems: 

(1)  the  punching  chamber, 

(2)  the  volatilization  chamber, 

(3)  the  burn-out  chamber,  and 

(4)  the  primary  and  auxiliary  fume  burners. 

An  equipment  damaging  explosion  could  occur  if  a bulk  item  were 
passed  from  the  punching  chamber  to  the  volatilization  chamber  without  being 
punched.  For  this  reason,  design  safety  features  include  a tray  position 
limit  switch  interlocked  to  the  punch,  and  an  alarm  set  to  the  punch  travel 
length  to  ensure  that  the  punch  has  traveled  an  appropriate  length.  To 

avoid  damage  to  the  furnace  rollers,  the  anvil  lift  is  interlocked  to  the  , 

punch  mechanism.  TV  monitors  and  adequate  lighting  are  also  provided  for 
visual  surveillance. 

An  equipment  damaging  explosion  could  also  occur  if  an  explosive 
vapor-air  mixture  were  ignited.  For  this  reason  a collar  is  placed  over 
the  bulk  items  so  that  mustard  vapors  or  any  spray  from  pressurized  containers 
are  vented  to  the  primary  fume  burner  (PFB) . Clean  out  pans  or  troughs  are 
provided  in  the  bottom  of  the  punching  chamber  in  the  event  of  a mustard 

spill.  A controlled  air- flow  will  also  sweep  the  punching  chamber  in  order  > 

to  keep  the  mustard  vapor-air  concentration  below  the  lower  explosive  limit 

(LEL)  of  approximately  1.3  volume  percent  mustard  (see  Appendix  A).  As  an 

additional  safety  precaution,  the  temperature  of  the  punching  chamber  will 

be  monitored  to  ensure  that  the  temperature  is  below  the  flash  point  (105°C 

for  minimum  specification  grade  agent  HD). 

The  following  additional  safety  recommendations  are  made: 

(1)  Flame  arresters  (screens)  should  be  placed  in  the  vent 
line  from  the  punching  chamber  to  the  primary  fume 
burner  (PFB)  to  prevent  a possible  flash  back  from 
the  PFB. 
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(3)  The  punching  operation  should  require  visual 

surveillance  and  operator  action  to  initiate  it. 

(A)  The  volatilization  chamber  must  be  cleared  prior 
to  proceeding  with  the  punching  operation. 

(5)  The  visual  observance  of  a fire  resulting  from 
the  punching  operation  should  require  the  bulk 
item  to  be  immediately  sent  to  the  volatilization 
chamber . 

The  loss  of  a burner  system  can  result  in  a hazardous 
situation  (release  of  toxic  material)  requiring  an  emergency  shutdown 
and/or  unscheduled  maintenance.  For  this  reason,  the  following 
safety  design  features  have  been  included: 

(1)  Redundant  combustion  air  blowers,  redundant  oil 
pump  and  filter  systems,  and  an  emergency  fuel 
supply  are  included  in  the  burner  design. 

(2)  Two  independent  burner  control  systems  are 
provided  for  the  volatilization  burners. 

(3)  Low  temperature  and  low-low  temperature  auto- 
matic shutdown  alarm  systems  are  provided  for 
the  burn-out  chamber,  primary  fume  burner  (PFB) , 
and  auxiliary  fume  burner  (AFB) . 

(4)  High  temperature  and  high-high  temperature  auto- 
matic shutdown  alarm  systems  are  provided  for  the 
volatilization  chamber,  burn-out  chamber,  PFB  and 
AFB. 

Many  safety  features, other  than  those  already  discussed,  have  been 
designed  into  the  furnace  system  to  ensure  that  processing  can  be  accomplished 
safely  and  to  provide  a means  of  a safe  emergency  shutdown  in  the  event  of 
trouble.  Numerous  potentially  hazardous  situations  have  been  identified  for 
the  furnace  system  and  the  design  safety  features  provided  and/or  action  or 
analysis  required  are  given  in  detail  in  the  hazard  analysis  fact  sheets. 

The  documented  hazard  analysis  fact  sheets  for  the  furnace  system 
are  presented  in  Tables  II  through  V. 

C.  Scrubbing  and  Salt  Recovery  System 

For  purposes  of  analysis,  the  scrubbing  and  salt  recovery  system 
has  been  divided  into  the  following  subsystems: 
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MODE  AND  HAZARDOUS  EFFECTS  ANALYSIS  OF  A METAL  PARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTEM 


(1) 

quench , 

(2) 

venturi , 

(3) 

scrubbing  cower, 

(4) 

retention,  salt  dryer 

feed,  and  caustic  supply  tanks,  and 

(3) 

drum  dryer. 

An  item 

of  major  concern  in  the 

scrubbing  and  salt  recovery  system  Is 

that  there  will  be  a release  of  toxic  material  to  the  atmosphere  should  the 
system  fail  to  function  as  designed.  For  this  reason,  design  safety  and 
reliability  features  include,  but  are  not  limited  to:  (1)  monitors  for 
effluent  stack  gases,  (2)  emergency  power  for  the  induced  draft  fan  with 
an  automatic  system  purge  and  shutdown  for  failure,  (3)  emergency  power  to 
the  purge  pump,  quench  brine  return  pump,  slurry  pump,  clean  liquor  pump, 

PH  sample  pump,  and  the  instrumentation  and  analytical  train,  (A)  redundant 
pumps  other  than  product  pump,  and  (5)  numerous  flow,  level,  pressure,  and 
temperature  alarms  and  interlocks. 

Another  item  of  concern  is  that  there  is  a possibility  of  overfilling 
the  quench  tower  so  that  brine  can  pass  to  the  AFB  system.  Although  a 
high  level  alarm  and  automatic  system  shutdown  are  provided,  it  is  also 
recommended  that  an  overflow  line  be  provided  to  either  a sump  or  retention 
tank  in  order  to  prevent  the  possibility  of  i rine  reaching  the  AFB  system. 

Other  potentially  hazardous  events  identified  for  the  scrubbing  and 
salt  recovery  system  and  the  design  safety  features  provided  and/or  action 
or  analysis  required  are  given  in  detail  in  the  hazard  analysis  fact  sheets. 

The  documented  hazard  analysis  fact  sheets  for  the  Scrubbing  and  Salt 
Recovery  System  presented  in  Tables  VI  through  X. 

D.  Unloading  System 

An  item  of  major  concern  was  that  toxic  vapor  could  be  released  from 
the  furnace  to  the  zero  air  change  unload  area.  The  opening  of  the  outer 
burn-out  chamber  door  when  the  furnace  is  not  under  negative  pressure  could 
cause  the  release  of  toxic  vapor.  To  avoid  this  problem,  the  outer  combustion 
door  is  interlocked  to  the  burn-out  chamber  draft  control. 

Another  concern  was  that  scrap  not  sufficiently  processed  in  the  MPF 
could  lead  to  a contamination  of  the  zero  change  unload  area  and  to  the  ex- 
posure of  personnel  to  toxic  material.  To  avoid  this  problem,  a temperature 
recorder  and  low  temperature  alarm  is  provided  for  the  burn-out  chamber 
so  that  an  operator  and/or  supervisor  could  verify  that  the  material  leaving 
the  furnace  has  been  heated  for  the  appropriate  time  at  the  required  metal 
soak  temperature. 

The  documented  hazard  analysis  fact  sheet  for  the  unloading  system 
is  shown  In  Table  XI. 
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TABLE  VI  (CONTINUED) 
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TABLE  X 

FAILURE  MODE  AND  HAZARDOUS  EFFECTS  ANALYSIS  OF  A METAL  PARTS  FURNACE  AND  AIR  POLLUTION  CONTROL  SYSTEM 
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APPEND  LX  A 


J:he  literature  (1)  indicates  for  dimethyl  sulfide  (CM3  SCH3)  that  the  lower 
explosive  limit  LEL  in  air  is  0.5  of  stoichiometric  and  that  the  upper  explosive 
limit  (UEL)  is  4.5  times  stoichiometric.  The  balanced  equation  of  mustard  to 
SO2  is : 


C4H8CI2S  + 6.5  O2— SO2+  4 C02  + 2 MCI  + 3 H2O 

On  the  basis  that  air  is  21%  O2 , there  would  be  6.5/0.21  or  30.95  volumes  of  air 
per  one  volume  of  mustard,  and  the  stoichiometric  composition  of  mustard  would 
be  1/(1  + 30.95)  or  3.1%.  Therefore,  the  estimated  explosive  air  limits  would  be: 

LEL  = (.5)  (3.1)  = 1.55% 

UEL  = (4.5)  (3.1)  = 13.95% 

The  flash  point  is  also  a very  good  estimate  for  the  LEL.  The  following  table  was 
determined  from  physical  and  chemical  properties  based  on  minimum  specification 
grade  agent  HD^  ' and  a plot  of  the  log  of  the  vapor  pressure  versus  the  inverse 
of  the  absolute  temperature. 

Temperature  Vapor  Pressure 

°C MM  Hg 


Boiling  Point 

227.8 

760 

Flash  Point 

105 

10.5 

- 

20 

0.072 

The  LEX  estimated  from  the  flash  point  is  10.5/760  = 1.33% 

(1)  Zabetakis,  M.D.,  "Flaninabi 1 ity  Characteristics  of  Combustible  Cases  and 
Vapors,"  Bulletin  627,  Bureau  of  Mines,  1965,  P.  74. 

(2)  AMC  Regulation  No.  AMCR  385-31  "Safety  Regulations  for  Chemical  Agents  H, 
HD,  and  HT,"  October  1971. 


